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SEQUENCE LISTING 

<110> BASF Aktiengesellschaf t 

<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING 

METABOLIC PATHWAY PROTEINS 
<130> BGI-121CPPC 
<140> 
<141> 

<160> 1156 



<210> 1 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
: <221> CDS 
<222> (101) . . (925) 
<223> RXA02229 



<400> 1 

gctggttcaa cagagaccac 
aagccttgga gattttgggt 



cgcgtgtcct gggtcgacgc 
ctacaatagc gagggtgaat 



ctctggcgat cccaccgcac 60 

ttg acc ate ccc ttt 115 
Leu Thr lie Pro Phe 
1 5 



gec aaa ggc cac gec acc gaa aac gac ttc ate ate ate ccc gat gag 163 
Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie lie lie Pro Asp Glu 

10 15 20 

gat gcg cgc eta gat tta act cca gaa atg gtg gtc acg ctg tgt gac 211 
Asp Ala Arg Leu Asp Leu Thr Pro Glu Met Val Val Thr Leu Cys Asp 

25 30 35 

cgc cgc gee ggg ate ggt get gat ggt ate etc cgc gtg gtt aaa get 259 
Arg Arg Ala Gly lie Gly Ala Asp Gly lie Leu Arg Val Val Lys Ala 
40 45 50 

gca gac gta gaa ggc tec acg gtc gac cca teg ctg tgg ttc atg gat 307 
Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser Leu Trp Phe Met Asp 
55 60 65 

tac cgc aac gee gat gga tct ttg get gaa atg tgc ggc aat ggt gtg 355 
Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met Cys Gly Asn Gly Val 
70 75 80 85 

cgc ctg ttc gcg cac tgg ctg tac tec cgc ggt ctt gtt gat aat acg 403 
Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly Leu Val Asp Asn Thr 

90 - 95 100 



age ttt gat ate ggt acc cgc gee ggt gtc cgc, cac gtt gat att ttg 451 

Ser Phe Asp lie Gly Thr Arg Ala Gly Val Arg His Val Asp lie Leu 

105 110 115 

cag gca gat caa cat tct gcg cag gtc cgc gtt gat atg ggc ate cct 499 

Gin Ala Asp Gin His Ser Ala Gin Val Arg Val Asp Met Gly lie Pro 
120 125 130 

gac gtc acg gga tta tec acc tgc gac ate aac ggc caa gta ttc get 547 

Asp Val Thr Gly Leu Ser Thr Cys Asp lie Asn Gly Gin Val Phe Ala 



1 





WO 01/00843 W W PCT/IB00/00923 



135 140 145 

ggc ctt ggc gtt gat atg ggt aac cca cac eta gcg tgc gtt gtg ccg 595 
Gly Leu Gly Val Asp Met Gly Asn Pro His Leu Ala Cys Val Val Pro 
150 155 160 165 

ggc tta agt gcg teg get ctt gec gat atg gaa ctg cgc gca cct acg 643 
Gly Leu Ser Ala Ser Ala Leu Ala Asp Met Glu Leu Arg Ala Pro Thr 

170 175 180 

ttt gat cag gaa ttc ttc ccc cac ggt gtg aac gta gaa ate gtc aca 691 
Phe Asp Gin Glu Phe Phe Pro His Gly Val Asn Val Glu lie Val Thr 

185 190 195 

gaa tta gaa gat gac gca gta teg atg cgc gtg tgg gaa cgc gga gtg 739 
Glu Leu Glu Asp Asp Ala Val Ser Met Arg Val Trp Glu Arg Gly Val 
200 205 210 

ggc gaa acc cgc tec tgt ggc acg gga acc gtt get gca gcg tgt get 787 
Gly Glu Thr Arg Ser Cys Gly Thr Gly Thr Val Ala Ala Ala Cys Ala 
215 220 225 

get tta get gat get gga ttg gga gaa ggc aca get aaa gtg tgc gtt 835 
Ala Leu Ala Asp Ala Gly Leu Gly Glu Gly Thr Ala Lys Val Cys Val 
230 235 240 245 

cca cgt ggg gaa gta gaa gtc cag ate ttt gac gac ggc tec aca etc 883 
Pro Arg Gly Glu Val Glu Val Gin lie Phe Asp Asp Gly Ser Thr Leu 

250 255 260 

acc ggc cca age gee ate ate gca etc ggt gag gtg cag ate 925 
Thr Gly Pro Ser Ala lie lie Ala Leu Gly Glu Val Gin lie 

265 " 270 275 

taagattege gattgtagtt egg 948 

<210> 2 

<211> 275 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 2 

Leu Thr lie Pro Phe Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie 
1 5 10 ,15 

lie lie Pro Asp Glu Asp Ala Arg Leu Asp Leu Thr "Pro Glu Met Val 

20 25 30 

Val Thr Leu Cys Asp Arg Arg Ala Gly He Gly Ala Asp Gly He Leu 
35 40 45 

Arg Val Val Lys Ala Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser 
50 55 60 

Leu Trp Phe Met Asp Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met 
65 70 75 80 

Cys Gly Asn Gly Val Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly 

85 90 95 
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Leu Val Asp Asn 

100 

His Val Asp He 
115 

Asp Met Gly He 
130 

Gly Gin Val Phe 
145 

Ala Cys Val Val 



Leu Arg Ala Pro 

180 

Val Glu He Val 
195 

Trp Glu Arg Gly 
210 

Ala Ala Ala Cys 
225 

Ala Lys Val Cys 



Asp Gly Ser Thr 

260 

Val Gin He 
275 



Thr Ser Phe Asp 



Leu Gin Ala Asp 

120 

Pro Asp Val Thr 
135 

Ala Gly Leu Gly 
150 

Pro Gly Leu Ser 
165 

Thr Phe Asp Gin 



Thr Glu Leu Glu 

200 

Val Gly Glu Thr 
215 

Ala Ala Leu Ala 
230 

Val Pro Arg Gly 
245 

Leu Thr Gly Pro 



He Gly Thr Arg 
105 

Gin His Ser Ala 



Gly Leu Ser Thr 

140 

Val Asp Met Gly 
155 

Ala Ser Ala Leu 
170 

Glu Phe Phe Pro 
185 

Asp Asp Ala Val 



Arg Ser Cys Gly 

220 

Asp Ala Gly Leu 
235 

Glu Val Glu Val 
250 

Ser Ala He He 
265 



Ala Gly Val Arg 
110 

Gin Val Arg Val 
125 

Cys Asp He Asn 



Asn Pro His Leu 

160 

Ala Asp Met Glu 
175 

His Gly Val Asn 
190 

Ser Met Arg Val 
205 

Thr Gly Thr Val 



Gly Glu Gly Thr 

240 

Gin He Phe Asp 
255 

Ala Leu Gly Glu 
270 



<210> 3 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 

<400> 3 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 
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cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 

90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 

105 110 115 

teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gec gac gec ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec. gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly'Met He Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gec gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 
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ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 

295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

9gc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gec atg get gee ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 
1363 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
1411 

He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu~Val Ala Leu Leu 

425 430 435 

gac gcg gtg gaa get gca gee caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gee 
1491 

Ala Leu Phe 
455 



<210> 4 
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<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala- Asp Ala He Glu His Ser He Arg Met Ala 
130 135 * 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 

245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 

260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 
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Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 

325 330 335 

Val Al-a Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 

340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met He Ser 

405 410 415 

Gly Asn Arg Phe His He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 

420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 5 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 5 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttggca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 
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gcc gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gcc egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gcc ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gcc cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gcc acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa* ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 " 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 



8 




WO 01/00843 ^ PCT/IB00/00923 



acc ttc gcc aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 

295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gcc aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gcc act gcc atg get gcc ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 
1330 

Phe Lys Glu Arg Gly 

410 



<210> 6 

<211> 410 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 6 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
1 5 10 15 

Gly Ser Val Gin Ala Lys Glu Glii Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 
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His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 HO 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 

245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 

260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly~His Pro Leu Ala 

325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 

340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 
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Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 

405 410 



<210> 7 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC02390 

<400> 7 

gctggtggtg ctgacccata cgctggaact ccaactgctg ttgataccgc caagatgttt 60 

ggccgcgagg atctcgtagc tcgcttcgag tcataggccg gtg gag tgg acc get 115 

Val Glu Trp Thr Ala 
1 5 

ttt ggc acc ctg att ctg etc aat ttg gtg ggc agt tta tec ccg ggg 163 
Phe Gly Thr Leu lie Leu Leu Asn Leu Val Gly Ser Leu Ser Pro Gly 

10 15 20 

cct gat acc ttt ttc etc etc cgc tta gec acc cgc tec aga gcg cac 211 
Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr Arg Ser Arg Ala His 

25 30 35 

gcg ate get ggc gtc gec ggc ate gtc acc gga etc acg gtg tgg gtg 259 
Ala lie Ala Gly Val Ala Gly lie Val Thr Gly Leu Thr Val Trp Val 
40 45 50 

acg ctg acg gtc gtg gga gca gcg gcg ctg etc acc act tat ccg teg 307 
Thr Leu Thr Val Val Gly Ala Ala Ala Leu Leu Thr Thr Tyr Pro Ser 
55 60 65 

att etc gga ate ate cag etc gtc ggc ggc acg tac eta age ttc att 355 
lie Leu Gly He He Gin Leu Val Gly Gly Thr Tyr Leu Ser Phe He 
70 75 80 85 

ggg tac aag ttg ctg cgc teg gcg teg aga gag ctt ate gac gec cgc 403 
Gly Tyr Lys Leu Leu Arg Ser Ala Ser Arg Glu Leu He Asp Ala Arg 

90 95 100 

cag ttc cgt ttc aac gee gat gee cga cct ate ccg gat gcg gta gaa 451 
Gin Phe Arg Phe Asn Ala Asp Ala Arg Pro He Pro Asp Ala Val Glu 

105 HO us 

gca ctg gga acc cgc act cag gta tat cga caa ggt ttg gec acc aac 499 
Ala Leu Gly Thr Arg Thr Gin Val Tyr Arg Gin Gly Leu Ala Thr Asn 
120 125 130 

ctg tea aac cct aaa gtt gtc atg tac ttc gcg gca att ctg get ccg 547 
Leu Ser Asn Pro Lys Val Val Met Tyr Phe Ala Ala He Leu Ala Pro 
135 140 145 

ttg atg cca gcg cac cca tea ccg gtg ctg gcg ttc tct ate ate gtg 595 
Leu Met Pro Ala His Pro Ser Pro Val Leu Ala Phe Ser He He Val 
150 155 160 165 
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gcg att tta gtg cag acc ttt gtt acc ttc tct get gtg tgc etc att 643 
Ala lie Leu Val Gin Thr Phe Val Thr Phe Ser Ala Val Cys Leu lie 

170 175 180 

gtc tct acg gag cgt gtg cgc aaa gca atg ctg cgt gca ggt ccc tgg 691 
Val Ser Thr Glu Arg Val Arg Lys Ala Met Leu Arg Ala Gly Pro Trp 

185 190 195 

ttt gac ctg ctt get ggc gtt gtc ttc etc gtt gtg ggt gtg act ctg 739 
Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val Val Gly Val Thr Leu 
200 205 210 



ctg tat gaa ggc ctg acc ggt tta etc ggg taaaggcata aaaaatggct 
Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 



215 220 

tec 



<210> 8 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Val Glu Trp Thr Ala Phe Gly Thr Leu lie Leu Leu Asn Leu Val Gly 
15 10 15 

Ser Leu Ser Pro Gly Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr 

20 25 30 

Arg Ser Arg Ala His Ala lie Ala Gly Val Ala Gly lie Val Thr Gly 
35 40 45 

Leu Thr Val Trp Val Thr Leu Thr Val Val Gly Ala Ala Ala Leu Leu 
50 55 60 

Thr Thr Tyr Pro Ser He Leu Gly He He Gin Leu Val Gly Gly Thr 
65 70 75 80 

Tyr Leu Ser Phe He Gly Tyr Lys Leu Leu Arg Ser Ala Ser Arg Glu 

85 90 95 

Leu He Asp Ala Arg Gin Phe Arg Phe Asn Ala Asp Ala Arg Pro He 

100 105 HO 

Pro Asp Ala Val Glu Ala Leu Gly Thr Arg Thr Gln~Val Tyr Arg Gin 
115 120 125 

Gly Leu Ala Thr Asn Leu Ser Asn Pro Lys Val Val Met Tyr Phe Ala 
130 135 140 

Ala He Leu Ala Pro Leu Met Pro Ala His Pro Ser Pro Val Leu Ala 
145 150 155 160 

Phe Ser He He Val Ala He Leu Val Gin Thr Phe Val Thr Phe Ser 

165 170 175 

Ala Val Cys Leu He Val Ser Thr Glu Arg Val Arg Lys Ala Met Leu 

180 185 190 



789 



792 
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Arg Ala Gly Pro Trp Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val 
195 200 205 

Val Gly Val Thr Leu Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
210 215 220 



<210> 9 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXC01796 

<400> 9 

atgtaactcg atcaggtgga aatgcccgca aaagtggcgg cggtggccga gggatggccg 60 

ttggtgcggc atcggtggcc tgctactagt cgggctcttc ttg etc ctt ggc ggt 115 

Leu Leu Leu Gly Gly 

1 5 

aac cct gec gag ate gac cag gtt tta ggt ggc gat caa acc cag ate 163 

Asn Pro Ala Glu lie Asp Gin Val Leu Gly Gly Asp Gin Thr Gin He 

10 15 20 



gag tct gga gag tec acc gga gec ggc gac ttt gat cac tgc caa acc 211 
Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe Asp His Cys Gin Thr 

25 30 35 

ggc gca gat gec aac gee agt gat gat tgt cgc ctt tac tac acc tea 259 
Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg Leu Tyr Tyr Thr Ser 
40 45 50 

ttc tec gtc aat gaa atg tgg cag act ttg ctt cca get cag get ggt 307 
Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu Pro Ala Gin Ala Gly 
55 60 65 

ate gaa tac acc gag ccg aca ttg act ctt ttc aaa aac tec acc caa 355 
He Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe Lys Asn Ser Thr Gin 
70 75 80 85 

acc ggc tgc ggt ttc get tct gcg tec act ggg ccg ttt tac tgt ccg 403 
Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly Pro Phe Tyr Cys Pro 

90 95 100 

tea gac caa gat get tat ttt gac ttg act ttc ttc gat cag atg cgt 451 
Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe Phe Asp Gin Met Arg 

105 110 115 

cag ttc ggt gca gaa aac gee ccg ctt gee cag atg tac ate gtg gcg 499 
Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin Met Tyr He Val Ala 
120 125 130 

cac gag tac ggc cac cac gtc caa aac etc gag ggc aca etc gga ctg 547 
His Glu Tyr Gly His His Val Gin Asn Leu Glu Gly Thr Leu Gly Leu 
135 140 145 

tec aat tac aac gat ccg ggc get gat tec aac gee gtc aag ate gag 595 
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Ser Asn Tyr Asn Asp Pro Gly Ala Asp Ser Asn Ala Val Lys lie Glu 
150 155 160 165 

ttg cag gcc gat tgc tac gca ggc att tgg get aat cac tec age gaa 643 
Leu Gin Ala Asp Cys Tyr Ala Gly He Trp Ala Asn His Ser Ser Glu 

170 175 180 

ggc ccg gat ccg eta etc caa ccc ate ace gaa tct gag eta gat tec 691 
Gly Pro Asp Pro Leu Leu Gin Pro He Thr Glu Ser Glu Leu Asp Ser 

185 190 195 

get etc ctt get gca age gcc gtg ggc gac gac aat ate cag caa cga 739 
Ala Leu Leu Ala Ala Ser Ala Val Gly Asp Asp Asn He Gin Gin Arg 
200 205 210 

tec ggt ggc gat gtc aat cct gaa age tgg act cac ggc tea teg cag 787 
Ser Gly Gly Asp Val Asn Pro Glu Ser Trp Thr His Gly Ser Ser Gin 
215 220 225 

cag cgc aaa gac gcg ttc etc gcc ggc tac aac acc ggc cag atg age 835 
Gin Arg Lys Asp Ala Phe Leu Ala Gly Tyr Asn Thr Gly Gin Met Ser 
230 235 240 245 

gcc tgc gac ttc etc ggc egg ggc gtc tac aac gac get taaagcattg 884 
Ala Cys Asp Phe Leu Gly Arg Gly Val Tyr Asn Asp Ala 

250 255 

cttttcgacg tct 897 

<210> 10 
<211> 258 
<212> PRT 

* 

<213> Corynebacterium glutamicuin 
<400> 10 

Leu Leu Leu Gly Gly Asn Pro Ala Glu He Asp Gin Val Leu Gly Gly 
15 10 15 

Asp Gin Thr Gin He Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe 

20 25 30 

Asp His Cys Gin Thr Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg 
35 40 45 

Leu Tyr Tyr Thr Ser Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu 
50 55 60" 

Pro Ala Gin Ala Gly He Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe 
65 70 75 80 

Lys Asn Ser Thr Gin Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly 

85 90 95 

Pro Phe Tyr Cys Pro Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe 

100 105 110 

Phe Asp Gin Met Arg Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin 
115 120 125 

Met Tyr He Val Ala His Glu Tyr Gly His His Val Gin Asn Leu Glu 
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130 

Gly Thr Leu Gly 
145 

Ala Val Lys lie 



Asn His Ser Ser 

180 

Ser Glu Leu Asp 
195 

Asn lie Gin Gin 
210 

His Gly Ser Ser 
225 

Thr Gly Gin Met 



Asp Ala 



135 

Leu Ser Asn Tyr 
150 

Glu Leu Gin Ala 
165 

Glu Gly Pro Asp 



Ser Ala Leu Leu 

200 

Arg Ser Gly Gly 
215 

Gin Gin Arg Lys 
230 

Ser Ala Cys Asp 
245 



140 

Asn Asp Pro Gly 
155 

Asp Cys Tyr Ala 
170 

Pro Leu Leu Gin 
185 

Ala Ala Ser Ala 



Asp Val Asn Pro 

220 

Asp Ala Phe Leu 
235 

Phe Leu Gly Arg 
250 



Ala Asp Ser Asn 

160 

Gly lie Trp Ala 
175 

Pro lie Thr Glu 
190 

Val Gly Asp Asp 
205 

Glu Ser Trp Thr 



Ala Gly Tyr Asn 

240 

Gly Val Tyr Asn 
255 



<210> 11 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (748) 
<223> RXC01207 

<400> 11 

cttcatgatc tcaccggcag agcgcgtttt gttacagcgc gtaaactgtg actttgaaaa 60 

atttttgaac aatccgtaca ccaacttcag gagaaaaaca gtg age aga ate tat 115 

Val Ser Arg lie Tyr 
1 5 

gac tgt gec gac caa gac tec cgt gca gca ggc eta aag gcg get gtc 163 
Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly Leu Lys Ala Ala Val 

10 15 *"" 20 

gat gca gtc aaa gec ggt cag etc gtt gtc ctt ccc acg gat ace ctt 211 
Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu Pro Thr Asp Thr Leu 

25 30 35 

tat gga etc ggc tgc gac get ttc aac aac gag gca gta gee aac ctt 259 
Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu Ala Val Ala Asn Leu 
40 45 50 

ctg gec acc aaa cac cgt ggc ccc gat atg ccc gtt cca gtg etc gtc 307 
Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro Val Pro Val Leu Val 
55 60 65 

ggc age tgg gac acc att caa gga ctt gtg cac tec tat tct gcg cag 355 
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Gly Ser Trp Asp Thr lie Gin Gly Leu Val His Ser Tyr Ser Ala Gin 
70 75 80 85 

gca aaa gcg ctt gtg gag gcg ttc tgg cct ggt gga ctg tec ate ate 403 
Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly Gly Leu Ser lie lie 

90 95 100 

gtt ccg cag gca cca age ctt ccg tgg aac ctt ggc gat ace cgt ggc 451 
Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu Gly Asp Thr Arg Gly 

105 110 115 

acc gta atg ctg cgc atg cca ctg cac cca gtt gee att gaa ttg ctg 499 
Thr Val Met Leu Arg Met Pro Leu His Pro Val Ala lie Glu Leu Leu 
120 125 130 

cgc caa acc gga cca atg get gtc tec tec gec aac ate tec gga cat 547 
Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala Asn lie Ser Gly His 
135 140 145 

act cct cca acc acc gtg ctg gag get cgt cag cag etc aac caa aat 595 
Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin Gin Leu Asn Gin Asn 
150 155 160 165 

gtc get gtc tac etc gat ggt ggc gaa tgc gcg ctg gec acc cct tea 643 
Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala Leu Ala Thr Pro Ser 

170 175 180 

acc ate gtg gat att tea ggc ccc gca cca aag att ttg cgt gag ggt 691 
Thr lie Val Asp lie Ser Gly Pro Ala Pro Ly.s lie Leu Arg Glu Gly 

185 190 195 

gec ate age gca gaa cgc gtt ggc gaa gta ctt gga gtg teg gca gaa * 739 
Ala lie Ser Ala Glu Arg Val Gly Glu Val Leu Gly Val Ser Ala Glu 
200 205 210 

age ctg cgc taaatgggag teggtttege ggg 771 
Ser Leu Arg 
215 



<210> 12 

<211> 216 

<212> PRT 

<213> Corynebacterium glutamicum 

# 

<400> 12 

Val Ser Arg lie Tyr Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly 
15 10 15 

Leu Lys Ala Ala Val Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu 

20 25 30 

Pro Thr Asp Thr Leu Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu 
35 40 45 

Ala Val Ala Asn Leu Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro 
50 55 60 

Val Pro Val Leu Val Gly Ser Trp Asp Thr lie Gin Gly Leu Val His 
65 70 75 80 
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Ser Tyr Ser Ala Gin Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly 

85 90 95 

Gly Leu Ser lie lie Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu 

100 105 no 

Gly Asp Thr Arg Gly Thr Val Met Leu Arg Met Pro Leu His Pro Val 
115 120 125 

Ala lie Glu Leu Leu Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala 
130 135 140 

Asn lie Ser Gly His Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin 
145 150 155 160 

Gin Leu Asn Gin Asn Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala 

165 170 175 

Leu Ala Thr Pro Ser Thr lie Val Asp lie Ser Gly Pro Ala Pro Lys 

180 185 190 

He Leu Arg Glu Gly Ala He Ser Ala Glu Arg Val Gly Glu Val Leu 
195 200 205 

Gly Val Ser Ala Glu Ser Leu Arg 
210 215 



<210> 13 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXC00657 

<400> 13 

gtgcggatcg ggtatccgcg ctacacttag aggtgttaga gatcatgagt ttccacgaac 60 

tgtaacgcag gattcaccaa tcaatgaaag gtcgaccgac atg age act gaa gac 115 

Met Ser Thr Glu Asp 
1 5 

att gtc gtc gta gca gta gat ggc teg gac gee tea aaa caa get gtt 163 
He Val Val Val Ala Val Asp Gly Ser Asp Ala Ser "Lys Gin Ala Val 

10 15 20 

egg tgg get gca aat acc gee aac aaa cgt ggc att cca ctt cgc ttg 211 
Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly He Pro Leu Arg Leu 

25 30 35 

get tec age tac acc atg cct cag ttc etc tac gca gag gga atg gtt 259 
Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met Val 
40 45 50 

cca cca caa gag ctt ttc gat gac etc cag gee gaa gee ctg gaa aag 307 
Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala Glu Ala Leu Glu Lys 
55 60 65 
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att aac gaa gcc cgt gac ate gec cat gag gta gcg cca gaa ate aag 355 
lie Asn Glu Ala Arg Asp lie Ala His Glu Val Ala Pro Glu lie Lys 
70 75 80 85 

ate ggg cac acc ate get gaa ggc agt ccc ate gac atg ctg ttg gaa 403 
lie Gly His Thr lie Ala Glu Gly Ser Pro lie Asp Met Leu Leu Glu 

90 95 100 

atg tct ccc gat gcc aca atg ate gtc atg ggt tec cgc gga etc- ggc 451 
Met Ser Pro Asp Ala Thr Met lie Val Met Gly Ser Arg Gly Leu Gly 

105 HO H5 

gga etc tec gga atg gtc atg ggc tec gtc tec ggt gca gtg gtc age 499 
Gly Leu Ser Gly Met Val Met Gly Ser Val Ser Gly Ala Val Val Ser 
120 125 130 

cac gca aag tgt cca gtc gtt gtt gtc cgt gaa gac age gca gtc aac 547 
His Ala Lys Cys Pro Val Val Val Val Arg Glu Asp Ser Ala Val Asn 
135 . . 140 145 

gaa gac age aag tac ggc cca gtc gtc gtc ggt gtg gat ggc tec gaa 595 
Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser Glu 
150 155 160 165 

gtc tec caa cag gca acc gaa tac gca ttt gcg gaa get gaa get cgt 643 
Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala Glu Ala Glu Ala Arg 

170 175 180 

ggc gcc gaa etc gtt gca gtt cac acc tgg atg gac atg cag gta cag 691 
Gly Ala Glu Leu Val Ala Val His Thr Trp Met Asp Met Gin Val Gin 

185 190 195 

gca tea ctt gca ggt ctt gca get get caa cag cag tgg gat gaa gtg 739 
Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin Gin Trp Asp Glu Val 
200 205 210 

gaa cgt cag caa acc gac atg ctg ate gaa cgc etc gca cca ctg gtg 787 
Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg Leu Ala Pro Leu Val 
215 220 225 

gaa aag tac cca agt gta acc gtc aag aag ate ate acc cgt gac cgc 83 5 
Glu Lys Tyr Pro Ser Val Thr Val Lys Lys He He Thr Arg Asp Arg 
230 235 240 245 

cca gtt cgc gca ctt gca gaa gca tct gaa aac gcg cag etc eta gtc 883 
Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 

250 255 " 260 

gtt ggt tec cat ggt cgt ggc gga ttt aag ggc atg etc ctt ggc tec 931 
Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly Met Leu Leu Gly Ser 

265 270 275 

acc tec cgc gca ctg ctg caa tec gca ccg tgc cca atg atg gtg gtt 979 
Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys Pro Met Met Val Val 
280 285 290 

cgc cca cct gag aag att aag aag tagtttcttt taagtttcga tgc 
1026 

Arg Pro Pro Glu Lys He Lys Lys 
295 300 
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<210> 14 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 14 

Met Ser Thr Glu Asp lie Val Val Val Ala Val Asp Gly Ser Asp Ala 
15 10 15 

Ser Lys Gin Ala Val Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly 

20 25 30 

lie Pro Leu Arg Leu Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr 
35 40 45 

Ala Glu Gly Met Val Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 
50 55 60 

Glu Ala Leu Glu Lys lie Asn Glu Ala Arg Asp lie Ala His Glu Val 
65 70 75 80 

Ala Pro Glu lie Lys lie Gly His Thr lie Ala Glu Gly Ser Pro lie 

85 90 95 

Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met lie Val Met Gly 

100 105 110 

Ser Arg Gly Leu Gly Gly Leu Ser Gly Met Val Met Gly Ser Val Ser 
115 120 125 

Gly Ala Val Val Ser His Ala Lys Cys Pro Val Val Val Val Arg Glu 
130 135 140 

Asp Ser Ala Val Asn Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly 
145 150 155 160 

Val Asp Gly Ser Glu Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala 

165 170 175 

Glu Ala Glu Ala Arg Gly Ala Glu Leu Val Ala Val His Thr Trp Met 

180 185 190 

Asp Met Gin Val Gin Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin 
195 200 205 

Gin Trp Asp Glu Val Glu Arg Gin Gin Thr Asp Met "Leu lie Glu Arg 
210 215 220 

Leu Ala Pro Leu Val Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie 
225 230 235 240 

lie Thr Arg Asp Arg Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn 

245 250 255 

Ala Gin Leu Leu Val Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly 

260 265 270 

Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys 
275 280 285 



19 





WO 01/00843 PCT/IB00/00923 



Pro Met Met Val Val Arg Pro Pro Glu Lys lie Lys Lys 
290 295 300 



<210> 15 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXC00552 

<400> 15 

ccgccaacaa ggcagcaaag ctcgatccaa ttgacgcctt gcgttatgag taaaagcctc 60 

gtttttaagg tagccacaca tcgcactaga ctgaagaact gtg get acc tea aaa 115 

Val Ala Thr Ser Lys 
1 5 

att ctt ctt tat tac gca ttc acc ccg etc tct gac cct aaa gcg gtt 163 
lie Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser Asp Pro Lys Ala Val 

10 15 20 

cag ctg tgg cag cgt gag etc tgc gag tea ctg aat ctt cgt ggc cgc 211 
Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu Asn Leu Arg Gly Arg 

25 30 35 

ate ctg ate tec act cac ggc ate aat gga acc gtg ggc gga gat att 259 
lie Leu lie Ser Thr His Gly lie Asn Gly Thr Val Gly Gly Asp lie 
40 45 50 

gat gat tgc aag gcg tac att aaa aag acc cgc gag tac cca ggt ttc 3 07 
Asp Asp Cys Lys Ala Tyr lie Lys Lys Thr Arg Glu Tyr Pro Gly Phe 
55 60 65 

aac cgc atg cag ttt aag tgg tec gag ggt ggc get gag gat ttc cca 355 
Asn Arg Met Gin Phe Lys Trp Ser Glu Gly Gly Ala Glu Asp Phe Pro 
70 75 80 85 

aag etc agt gtc aaa gtc cgc gat gag ate gtt gee ttc ggc get cca 403 
Lys Leu Ser Val Lys Val Arg Asp Glu lie Val Ala Phe Gly Ala Pro 

90 95 100 

gat gag etc aaa gtg gat gaa aac ggc gtc gtc ggt ggc ggc gtt cac 451 
Asp Glu Leu Lys Val Asp Glu Asn Gly Val Val Gly "Gly Gly Val His 

105 110 115 

ctg aaa cca cag cag gtc aat gag ctt gtg gaa gee cgt ggc gat gaa 499 
Leu Lys Pro Gin Gin Val Asn Glu Leu Val Glu Ala Arg Gly Asp Glu 
120 125 130 

gtt gtg ttc ttt gac ggc cgc aac gca atg gaa gee cag ate ggc aag 547 
Val Val Phe Phe Asp Gly Arg Asn Ala Met Glu Ala Gin lie Gly Lys 
135 140 145 

ttc aag gac get gtt gtc cct gac gta gaa acc act cat gat ttc ate 595 
Phe Lys Asp Ala Val Val Pro Asp Val Glu Thr Thr His Asp Phe lie 
150 155 160 165 
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gca gaa att gag tct gga aaa tac gac gat etc aaa gac aag cct gtg 643 
Ala Glu lie Glu Ser Gly Lys Tyr Asp Asp Leu Lys Asp Lys Pro Val 

170 175 180 

gtc acc tac tgc acc ggc gga att cgt tgt gag ate ctg agt tea etc 691 
Val Thr Tyr Cys Thr Gly Gly lie Arg Cys Glu He Leu Ser Ser Leu 

185 190 195 

atg ate aac cgt ggt ttc aaa gag gtc tac caa ate gat ggc ggc ate 739 
Met He Asn Arg Gly Phe Lys Glu Val Tyr Gin He Asp Gly Gly He 
200 205 210 

gtt cgc tac ggc gag cag ttt ggc aac aag ggc ctg tgg gaa ggc tec 787 
Val Arg Tyr Gly Glu Gin Phe Gly Asn Lys Gly Leu Trp Glu Gly Ser 
215 220 225 

etc tac gtt ttc gat aag cgc atg cat atg gaa ttc ggc gag gat tac 835 
Leu Tyr Val Phe Asp Lys Arg Met His Met Glu Phe Gly Glu Asp Tyr 
230 235 240 245 

aaa gag gtc gga cac tgc ate cat tgc gat act ccc acc aac aaa ttt 883 
Lys Glu Val Gly His Cys He His Cys Asp Thr Pro Thr Asn Lys Phe 

250 255 260 

gag cac tgc etc aac gaa gat gat tgc cgc gag etc gtg ttg atg tgc 931 
Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu Leu Val Leu Met Cys 

265 270 275 

cct gat tgc ttc gec aat gtt gag acc cgt cat tgc aag cgc gaa cgc 979 
Pro Asp Cys Phe Ala Asn Val Glu Thr Arg His Cys Lys Arg Glu Arg 
280 285 290 

tgt gca gca att get gcg gat ttc get gag caa gga att gat ccg etc 
1027 

Cys Ala Ala He Ala Ala Asp Phe Ala Glu Gin Gly He Asp Pro Leu 
295 300 305 

gtt act tct taaaaagggt atggtggctg ggt 
1059 

Val Thr Ser 
310 



<210> 16 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Val Ala Thr Ser Lys He Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser 
15 10 15 

Asp Pro Lys Ala Val Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu 

20 25 30 

Asn Leu Arg Gly Arg He Leu He Ser Thr His Gly He Asn Gly Thr 
35 40 45 

Val Gly Gly Asp He Asp Asp Cys Lys Ala Tyr He Lys Lys Thr Arg 
50 55 60 
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Glu Tyr Pro Gly 
65 

Ala Glu Asp Phe 



Ala Phe Gly Ala 

100 

Gly Gly Gly Val 
115 

Ala Arg Gly Asp 
130 

Ala Gin lie Gly 
145 

Thr His Asp Phe 



Lys Asp Lys Pro 

180 

lie Leu Ser Ser 
195 

lie Asp Gly Gly 
210 

Leu Trp Glu Gly 
225 

Phe Gly Glu Asp 



Pro Thr Asn Lys 

260 

Leu Val Leu Met 
275 

Cys Lys Arg Glu 
290 

Gly lie Asp Pro 
305 



Phe Asn Arg Met 
70 

Pro Lys Leu Ser 
85 

Pro Asp Glu Leu 



His Leu Lys Pro 

120 

Glu Val Val Phe 
135 

Lys Phe Lys Asp 
150 

lie Ala Glu lie 
165 

Val Val Thr Tyr 



Leu Met lie Asn 

200 

lie Val Arg Tyr 
215 

Ser Leu Tyr Val 
230 

Tyr Lys Glu Val 
245 

Phe Glu His Cys 



Cys Pro Asp Cys 

280 

Arg Cys Ala Ala 
295 

Leu Val Thr Ser 
310 



Gin Phe Lys Trp 
75 

Val Lys Val Arg 
90 

Lys Val Asp Glu 
105 

Gin Gin Val Asn 



Phe Asp Gly Arg 

140 

Ala Val val Pro 
155 

Glu Ser Gly Lys 
170 

Cys Thr Gly Gly 
185 

Arg Gly Phe Lys 



Gly Glu Gin Phe 

220 

Phe Asp Lys Arg 
235 

Gly His Cys lie 
250 

Leu Asn Glu Asp 
265 

Phe Ala Asn Val 



lie Ala Ala Asp 

300 



Ser Glu Gly Gly 

80 

Asp Glu lie Val 
95 

Asn Gly Val Val 
110 

Glu Leu Val Glu 
125 

Asn Ala Met Glu 



Asp Val Glu Thr 

160 

Tyr Asp Asp Leu 
175 

lie Arg Cys Glu 
190 

Glu Val Tyr Gin 
205 

Gly Asn Lys Gly 



Met His Met Glu 

240 

His Cys Asp Thr 
255 

Asp Cys Arg Glu 
270 

Glu Thr Arg His 
285 

Phe Ala Glu Gin 



<210> 17 
<211> 1578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1555) 
<223> RXN00351 

<400> 17 

gaaggctgct gctaagaaaa cgaccaagaa gaccactaag aaaactacta aaaagaccac 60 
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cgcaaagaag accacaaaga agtcttaagc cggatcttat atg gat gat tec aat 115 

Met Asp Asp Ser Asn 
1 5 

age ttt gta gtt gtt get aac cgt ctg cca gtg gat atg act gtc cac 163 
Ser Phe Val Val Val Ala Asn Arg Leu Pro Val Asp Met Thr Val His 

10 15 20 

cca gat ggt age tat age ate tec ccc age ccc ggt ggc ctt gtc acg 211 
Pro Asp Gly Ser Tyr Ser He Ser Pro Ser Pro Gly Gly Leu Val Thr 

25 30 35 

ggg ctt tec ccc gtt ctg gaa caa cat cgt gga tgt tgg gtc gga tgg 259 
Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly Cys Trp Val Gly Trp 
40 45 50 

cct gga act gta gat gtt gca ccc gaa cca ttt cga aca gat acg ggt 307 
Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe Arg Thr Asp Thr Gly 
55 60 65 

gtt ttg ctg cac cct gtt gtc etc act gca agt gac tat gaa ggc ttc 355 
Val Leu Leu His Pro Val Val Leu Thr Ala Ser Asp Tyr Glu Gly Phe 
70 75 80 85 

tac gag ggc ttt tea aac gca acg ctg tgg cct ctt ttc cac gat ctg 403 
Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro Leu Phe His Asp Leu 

90 95 100 

att gtt act ccg gtg tac aac ace gat tgg tgg cat gcg ttt egg gag 451 
He Val Thr Pro Val Tyr Asn Thr Asp Trp Trp His Ala Phe Arg Glu 

105 HO us 

gta aac etc aag ttc get gaa gee gtg age caa gtg gcg gca cac ggt 499 
Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin Val Ala Ala His Gly 
120 125 130 

gee act gtg tgg gtg cag gac tat cag ctg ttg ctg gtt cct ggc att 547 
Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu Leu Val Pro Gly He 
135 140 145 

ttg cgc cag atg cgc cct gat ttg aag ate ggt ttc ttc etc cac att 595 
Leu Arg Gin Met Arg Pro Asp Leu Lys He Gly Phe Phe Leu His He 
150 155 160 165 

ccc ttc cct tec cct gat ctg ttc cgt cag ctg ccg tgg cgt gaa gag 643 
Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu Pro "Trp Arg Glu Glu 

170 175 180 

att gtt cga ggc atg ctg ggc gca gat ttg gtg gga ttc cat ttg gtt 691 
He Val Arg Gly Met Leu Gly Ala Asp Leu Val Gly Phe His Leu Val 

185 190 195 

caa aac gca gaa aac ttc ctt gcg tta ace cag cag gtt gee ggc act 739 
Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin Gin Val Ala Gly Thr 
200 205 210 

gec ggg tct cat gtg ggt cag ccg gac ace ttg cag gtc agt ggt gaa 787 
Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu Gin Val Ser Gly Glu 
215 220 225 
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gca ttg gtg cgt gag att ggc get cat gtt gaa acc get gac gga agg 

Ala Leu Val Arg Glu He Gly Ala His Val Glu Thr Ala Asp Gly Ara 

230 235 240 245 

cga gtt age gtc ggg gcg ttc ccg ate teg att gat gtt gaa atg ttt 

Arg Val Ser Val Gly Ala Phe Pro He Ser He Asp Val Glu Met Phe 

OCn *i e- r- 



250 255 260 



835 



883 



ggg gag gcg teg aaa age gee gtt ctt gat ctt tta aaa acg etc gac 931 
Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu Leu Lys Thr Leu Asp 

265 270 275 

gag ccg gaa acc gta ttc ctg ggc gtt gac cga ctg gac tac acc aag 979 
Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg Leu Asp Tyr Thr Lys 
280 285 290 

ggc att ttg cag cgc ctg ctt gcg ttt gag gaa ctg ctg gaa tec ggc 
1027 

Gly He Leu Gin Arg Leu Leu Ala Phe Glu Glu Leu Leu Glu Ser Glv 
295 300 305 

gcg ttg gag gec gac aaa get gtg ttg ctg cag gtc gcg acg cct teg 
1075 

Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin Val Ala Thr Pro Ser 
310 315 320 325 

cgt gag cgc att gat cac tat cgt gtg teg cgt teg cag gtc gag gaa 
1 2 3 

Arg Glu Arg He Asp His Tyr Arg Val Ser Arg Ser Gin Val Glu Glu 

330 335 340 

1171 9tC ^ Cg ° 3tg 999 ° gt CCC 9tg 

Ala Val Gly Arg He Asn Gly Arg Phe Gly Arg Met Gly Arg Pro Val 

345 350 355 

gtg cat tat eta cac agg tea ttg age aaa aat gat etc cag gtg ctg 
1219 

Val His Tyr Leu His Arg Ser Leu Ser Lys Asn Asp Leu Gin Val Leu 
360 365 370 

tat acc gca gee gat gtc atg ctg gtt acg cct ttt aaa gac ggt ata 
1267 

Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro Phe Lys Asp Gly Met 
375 380 385 

aac ttg gtg get aaa gaa ttc gtg gee aac cac cgc "gac ggc act ggt 
1315 

Asn Leu Val Ala Lys Glu Phe Val Ala Asn His Arg Asp Gly Thr Glv 
390 395 400 405 

get ttg gtg ctg tec gaa ttt gee ggc gcg gee act gag ctg acc ggt 
1363 

Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala Thr Glu Leu Thr Gly 

410 415 420 

1411 gat tCC at ° aaa ° 9g ° aa atg 

Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser He Lys Arg Gin Met 

425 430 435 
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gtg gca get gtc cat gat ttg aag cac aat ccg gaa tct gcg gca acg 
1459 

Val Ala Ala Val His Asp Leu Lys His Asn Pro Glu Ser Ala Ala Thr 
440 445 450 

cga atg aaa acg aac age gag cag gtc tat acc cac gac gtc aac gtg 
1507 

Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr His Asp Val Asn Val 
455 460 465 

tgg get aat agt ttc ctg gat tgt ttg gca cag teg gga gaa aac tea 
1555 

Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin Ser Gly Glu Asn Ser 
470 475 480 485 

tgaaccgcgc aegaatcgeg acc 
1578 



<210> 18 
<211> 485 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 
15 10 15 

Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro 

20 25 30 

Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly 
35 40 45 

Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 
50 55 60 

Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
65 70 75 80 

Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 

85 90 95 

Leu Phe His Asp Leu lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 

100 105 HO 

His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu "Ala Val Ser Gin 
115 120 125 

Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 
130 135 140 

Leu Val Pro Gly lie Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly 
145 150 155 160 

Phe Phe Leu His lie Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu 

165 170 175 

Pro Trp Arg Glu Glu lie Val Arg Gly Met Leu Gly Ala Asp Leu Val 

180 185 190 
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Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin 
195 200 205 

Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu 
210 215 220 

Gin Val Ser Gly Glu Ala Leu Val Arg Glu lie Gly Ala His Val Glu 
225 230 235 240 

Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro lie Ser lie 

245 250 255 

Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu 

260 265 270 

Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg 
275 ' 280 285 

Leu Asp Tyr Thr Lys Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu 
290 295 300 

Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin 
305 310 315 320 

Val Ala Thr Pro Ser Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg 

325 330 335 

Ser Gin Val Glu Glu Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg 

340 345 350 

Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn 
355 360 365 

Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro 
370 375 380 

Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His 
385 390 395 400 

Arg Asp Gly Thr Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala 

405 410 415 

Thr Glu Leu Thr Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser 

420 425 430 

He Lys Arg Gin Met Val Ala Ala Val His Asp Leu Lys His Asn Pro 
435 440 -445 

Glu Ser Ala Ala Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr 
450 455 460 

His Asp Val Asn Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin 
465 470 475 480 

Ser Gly Glu Asn Ser 

485 



<210> 19 
<211> 1546 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1546) 
<223> FRXA00351 

<400> 19 

gaaggctgct gctaagaaaa cgaccaagaa gaccactaag aaaactacta aaaagaccac 60 

cgcaaagaag accacaaaga agtcttaagc cggatcttat atg gat gat tec aat 115 

Met Asp Asp Ser Asn 
1 5 

age ttt gta gtt gtt get aac cgt ctg cca gtg gat atg act gtc cac 163 
Ser Phe Val Val Val Ala Asn Arg Leu Pro Val Asp Met Thr Val His 

10 15 20 

cca gat ggt age tat age ate tec ccc age ccc ggt ggc ctt gtc acg 211 
Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro Gly Gly Leu Val Thr 

25 30 35 

ggg ctt tec ccc gtt ctg gaa caa cat cgt gga tgt tgg gtc gga tgg 259 
Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly Cys Trp Val Gly Trp 
40 45 50 

cct gga act gta gat gtt gca ccc gaa cca ttt cga aca gat acg ggt 307 
Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe Arg Thr Asp Thr Gly 
55 60 65 

gtt ttg ctg cac cct gtt gtc etc act gca agt gac tat gaa ggc ttc 355 
Val Leu Leu His Pro Val Val Leu Thr Ala Ser Asp Tyr Glu Gly Phe 
70 75 80 85 

tac gag ggc ttt tea aac gca acg ctg tgg cct ctt ttc cac gat ctg 403 
Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro Leu Phe His Asp Leu 

90 95 100 

att gtt act ccg gtg tac aac ace gat tgg tgg cat gcg ttt egg gag 451 
lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp His Ala Phe Arg Glu 

105 110 115 

gta aac etc aag ttc get gaa gee gtg age caa gtg gcg gca cac ggt 499 
Val Asn LeuLys Phe Ala Glu Ala Val Ser Gin Val Ala Ala His Gly 
120 125 130 

gee act gtg tgg gtg cag gac tat cag ctg ttg ctg "gtt cct ggc att 547 
Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu Leu Val Pro Gly He 
135 140 145 

ttg cgc cag atg cgc cct gat ttg aag ate ggt ttc ttc etc cac att 595 
Leu Arg Gin Met Arg Pro Asp Leu Lys He Gly Phe Phe Leu His He 
150 155 160 165 

ccc ttc cct tec cct gat ctg ttc cgt cag ctg ccg tgg cgt gaa gag 643 
Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu Pro Trp Arg Glu Glu 

170 175 180 

att gtt cga ggc atg ctg ggc gca gat ttg gtg gga ttc cat ttg gtt 691 
He Val Arg Gly Met Leu Gly Ala Asp Leu Val Gly Phe His Leu Val 

185 190 195 
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caa aac gca gaa aac ttc ctt gcg tta acc cag cag gtt gcc ggc act 739 
Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin Gin Val Ala Gly Thr 
200 205 210 

gcc ggg tct cat gtg ggt cag ccg gac acc ttg cag gtc agt ggt gaa 787 
Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu Gin Val Ser Gly Glu 
215 220 225 

gca ttg gtg cgt gag att ggc get cat gtt gaa acc get gac gga agg 835 
Ala Leu Val Arg Glu lie Gly Ala His Val Glu Thr Ala Asp Gly Arg 
230 235 240 245 

cga gtt age gtc ggg gcg ttc ccg ate teg att gat gtt gaa atg ttt 883 
Arg Val Ser Val Gly Ala Phe Pro lie Ser lie Asp Val Glu Met Phe 

250 255 260 

ggg gag gcg teg aaa age gcc gtt ctt gat ctt tta aaa acg etc gac 931 
Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu Leu Lys Thr Leu Asp 

265 270 275 

gag ccg gaa acc gta ttc ctg ggc gtt gac cga ctg gac tac acc aag 979 
Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg Leu Asp Tyr Thr Lys 
280 285 290 

ggc att ttg cag cgc ctg ctt gcg ttt gag gaa ctg ctg gaa tec ggc 
1027 

Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu Leu Leu Glu Ser Gly 
295 300 305 

gcg ttg gag gcc gac aaa get gtg ttg ctg cag gtc gcg acg cct teg 
1075 

Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin Val Ala Thr Pro Ser 
310 315 320 325 

cgt gag cgc att gat cac tat cgt gtg teg cgt teg cag gtc gag gaa 
1123 

Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg Ser Gin Val Glu Glu 

330 335 340 

gcc gtc ggc cgt ate aat ggt cgt ttc ggt cgc atg ggg cgt ccc gtg 
1171 

Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg Met Gly Arg Pro Val 

345 350 355 

gtg cat tat eta cac agg tea ttg age aaa aat gat etc cag gtg ctg 
1219 

Val His Tyr Leu His Arg Ser Leu Ser Lys Asn Asp Leu Gin Val Leu 

360 365 370 

tat acc gca gcc gat gtc atg ctg gtt acg cct ttt aaa gac ggt atg 
1267 

Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro Phe Lys Asp Gly Met 
375 380 385 

aac ttg gtg get aaa gaa ttc gtg gcc aac cac cgc gac ggc act ggt 
1315 

Asn Leu Val Ala Lys Glu Phe Val Ala Asn His Arg Asp Gly Thr Gly 

390 395 400 405 ; 

I 

i 

i 
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get ttg gtg ctg tec gaa ttt gee ggc gcg gee act gag ctg acc ggt 
1363 

Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala Thr Glu Leu Thr Gly 

410 415 420 

gcg tat tta tgc aac cca ttt gat gtg gaa tec ate aaa egg caa atg 
1411 * 

Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser lie Lys Arg Gin Met 

425 430 435 

gtg gca get gtc cat gat ttg aag cac aat ccg gaa tct gcg gca aco 
1459 

Val Ala Ala Val His Asp Leu Lys His Asn Pro Glu Ser Ala Ala Thr 
440 445 450 

cga atg aaa acg aac age gag cag gtc tat acc cac gac gtc aac gta 
1507 

Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr His Asp Val Asn Val 
455 460 465 

tgg get aat agt ttc ctg gat tgt ttg gca cag teg gga 
1546 

Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin Ser Gly 
470 475 480 



<210> 20 
<211> 482 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 
1 5 io is 

Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser He Ser Pro Ser Pro 

20 25 30 

Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arc? Glv 
35 40 45 

Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 
50 55 60 

Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
65 70 75 80 

Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 

85 90 95 

Leu Phe His Asp Leu He Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 

100 105 no 

His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin 
115 120 125 

Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 
130 135 140 

Leu Val Pro Gly He Leu Arg Gin Met Arg Pro Asp Leu Lys He Gly 
145 150 155 160 
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Phe Phe Leu His 



Pro Trp Arg Glu 

180 

Gly Phe His Leu 
195 

Gin Val Ala Gly 
210 

Gin Val Ser Gly 
225 

Thr Ala Asp Gly 



Asp Val Glu Met 

260 

Leu Lys Thr Leu 
275 

Leu Asp Tyr Thr 
290 

Leu Leu Glu Ser 
305 

Val Ala Thr Pro 



Ser Gin Val Glu 

340 

Met Gly Arg Pro 
355 

Asp Leu Gin Val 
370 

Phe Lys Asp Gly 
385 

Arg Asp Gly Thr 



Thr Glu Leu Thr 

420 

lie Lys Arg Gin 
435 

Glu Ser Ala Ala 
450 

His Asp Val Asn 
465 



lie Pro Phe Pro 
165 

Glu lie Val Arg 



Val Gin Asn Ala 

200 

Thr Ala Gly Ser 
215 

Glu Ala Leu Val 
230 

Arg Arg Val Ser 
245 

Phe Gly Glu Ala 



Asp Glu Pro Glu 

280 

Lys Gly lie Leu 
295 

Gly Ala Leu Glu 
310 

Ser Arg Glu Arg 
325 

Glu Ala Val Gly 



Val Val His Tyr 

360 

Leu Tyr Thr Ala 

375 

Met Asn Leu Val 
390 

Gly Ala Leu Val 
405 

Gly Ala Tyr Leu 



Met Val Ala Ala 

440 

Thr Arg Met Lys 
455 

Val Trp Ala Asn 
470 



Ser Pro Asp Leu 
170 

Gly Met Leu Gly 
185 

Glu Asn Phe Leu 



His Val Gly Gin 

220 

Arg Glu lie Gly 
235 

Val Gly Ala Phe 
250 

Ser Lys Ser Ala 
265 

Thr Val Phe Leu 



Gin Arg Leu Leu 

300 

Ala Asp Lys Ala 
315 

lie Asp His Tyr 
330 

Arg lie Asn Gly 
345 

Leu His Arg Ser 



Ala Asp Val Met 

380 

Ala Lys Glu Phe 
395 

Leu Ser Glu Phe 
410 

Cys Asn Pro Phe 
425 

Val His Asp Leu 



Thr Asn Ser Glu 

460 

Ser Phe Leu Asp 
475 



Phe Arg Gin Leu 
175 

Ala Asp Leu Val 
190 

Ala Leu Thr Gin 
205 

Pro Asp Thr Leu 



Ala His Val Glu 

240 

Pro lie Ser lie 
255 

Val Leu Asp Leu 
270 

Gly Val Asp Arg 
285 

Ala Phe Glu Glu 



Val Leu Leu Gin 

320 

Arg Val Ser Arg 
335 

Arg Phe Gly Arg 
350 

Leu Ser Lys Asn 
365 

Leu Val Thr Pro 



Val Ala Asn His 

400 

Ala Gly Ala Ala 
415 

Asp Val Glu Ser 
430 

Lys His Asn Pro 
445 

Gin Val Tyr Thr 



Cys Leu Ala Gin 

480 
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Ser Gly 



<210> 21 
<211> 779 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(756) 
<223> RXA00873 

<400> 21 

act gcc caa tgg ggt att ttc ctg cgt aat cat gat gag etc acc ctt 48 
Thr Ala Gin Trp Gly lie Phe Leu Arg Asn His Asp Glu Leu Thr Leu 
15 10 15 

gaa atg gtc tec gat gag gaa cgc age tac atg tac tec caa ttc gcc 96 
Glu Met Val Ser Asp Glu Glu Arg Ser Tyr Met Tyr Ser Gin Phe Ala 

20 25 * 30 

tec gaa cct cgc atg cgc gcc aac gta gga ate cgc agg cgc ctt tec 144 
Ser Glu Pro Arg Met Arg Ala Asn Val Gly lie Arg Arg Arg Leu Ser 
35 40 45 

cca ctg. ctt gaa ggc gac cgc aac cag ctg gaa etc ctt cac ggt ttg 192 
Pro Leu Leu Glu Gly Asp Arg Asn Gin Leu Glu Leu Leu His Gly Leu 
50 55 60 

ttg ctg tct eta cct ggc tea ccc gtg ttg tat tac ggt gat gaa att 240 
Leu Leu Ser Leu Pro Gly Ser Pro Val Leu Tyr Tyr Gly Asp Glu He 
65 70 75 80 

ggc atg ggc gac aat ate tgg etc cac gac cgc gac gga gtg cgc acc 288 
Gly Met Gly Asp Asn He Trp Leu His Asp Arg Asp Gly Val Arg Thr 

85 90 95 

ccc atg cag tgg tec aac gac cgc aac ggt ggt ttc tec aaa get gat 336 
Pro Met Gin Trp Ser Asn Asp Arg Asn Gly Gly Phe Ser Lys Ala Asp 

100 105 110 

cct gaa cgc ctg tac ctt cca gcg ate caa aat gat caa tac ggc tac 384 
Pro Glu Arg Leu Tyr Leu Pro Ala He Gin Asn Asp Gin Tyr Gly Tyr 
115 120 125 

gcc caa gta aac gtg gaa age caa etc aac cgc gaa aac tec ctg ctg 432 
Ala Gin Val Asn Val Glu Ser Gin Leu Asn Arg Glu Asn Ser Leu Leu 
130 135 140 

cgc tgg etc cga aac caa ate ctt ate cgc aag cag tac cgc gca ttt 480 
Arg Trp Leu Arg Asn Gin He Leu He Arg Lys Gin Tyr Arg Ala Phe 
145 150 155 160 

ggt gcc gga acc tac cgt gaa gtg tec tec acc aat gag tea gtg ttg 528 
Gly Ala Gly Thr Tyr Arg Glu Val Ser Ser Thr Asn Glu Ser Val Leu 

165 170 175 

aca ttt tta cga gaa cac aag ggc caa acc att ttg tgt gtc aac aac 576 
Thr Phe Leu Arg Glu His Lys Gly Gin Thr He Leu Cys Val Asn Asn 
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180 185 190 

atg age aaa tat cct cag gca gtc teg ctt gat ttg cgt gaa ttt gca 624 
Met Ser Lys Tyr Pro Gin Ala Val Ser Leu Asp Leu Arg Glu Phe Ala 
195 200 205 

gga cac acc cct cga gag atg teg ggc ggg cag ctg ttc cct acc att 672 
Gly His Thr Pro Arg Glu Met Ser Gly Gly Gin Leu Phe Pro Thr lie 
210 215 220 

get gaa egg gag tgg att gtc act tta gec cct cac gga ttc ttc tgg 720 
Ala Glu Arg Glu Trp lie Val Thr Leu Ala Pro His Gly Phe Phe Trp 
225 230 235 240 

ttt gat etc acc gec gat gaa aag gac gat atg gaa tgagcattgg 766 
Phe Asp Leu Thr Ala Asp Glu Lys Asp Asp Met Glu 

245 250 

ccaacacatc ate 779 



<210> 22 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Thr Ala Gin Trp Gly lie Phe Leu Arg Asn His Asp Glu Leu Thr Leu 
15 10 15 

Glu Met Val Ser Asp Glu Glu Arg Ser Tyr Met Tyr Ser Gin Phe Ala 

20 25 30 

Ser Glu Pro Arg Met Arg Ala Asn Val Gly lie Arg Arg Arg Leu Ser 
35 40 45 

Pro Leu Leu Glu Gly Asp Arg Asn Gin Leu Glu Leu Leu His Gly Leu 
50 55 60 



Leu Leu Ser Leu 
65 

Gly Met Gly Asp 



Pro Met Gin Trp 

100 



Pro Gly Ser Pro 
70 

Asn lie Trp Leu 
85 

Ser Asn Asp Arg 



Val Leu Tyr Tyr 
75 

His Asp Arg Asp 
90 

Asn Gly Gly Phe 
105 



Gly Asp Glu lie 

80 

Gly Val Arg Thr 
95 

Ser Lys Ala Asp 
110 



Pro Glu Arg Leu Tyr Leu Pro Ala lie Gin Asn Asp Gin Tyr Gly Tyr 
115 120 125 

Ala Gin Val Asn Val Glu Ser Gin Leu Asn Arg Glu Asn Ser Leu Leu 
130 135 140 



Arg Trp Leu Arg Asn Gin lie Leu lie Arg Lys Gin Tyr Arg Ala Phe 
145 150 155 160 

Gly Ala Gly Thr Tyr Arg Glu Val Ser Ser Thr Asn Glu Ser Val Leu 

165 170 175 

Thr Phe Leu Arg Glu His Lys Gly Gin Thr lie Leu Cys Val Asn Asn 
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Met Ser Lys Tyr Pro Gin Ala Val Ser Leu Asp Leu Arg Glu Phe Ala 
195 200 205 

Gly His Thr Pro Arg Glu Met Ser Gly Gly Gin Leu Phe Pro Thr lie 
210 215 220 

Ala Glu Arg Glu Trp lie Val Thr Leu Ala Pro His Gly Phe Phe Trp 
225 230 235 240 

Phe Asp Leu Thr Ala Asp Glu Lys Asp Asp Met Glu 

245 250 



<210> 23 
<211> 1102 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1102) 

<223> RXA00891 

<400> 23 

tcaatattcc gaagaaaacc gcgcagctct ctcactagtc tcaggtgagg cgaaagtggt 60 

gaaagacccg ctacgcatgg tgcgcctggc tttttagaat gtg ctg caa acc tec 115 

Val Leu Gin Thr Ser 
1 5 

tgg cat ttc tct ate ctg gca ggc atg act gat acc tct ccg ttg aat 163 
Trp His Phe Ser lie Leu Ala Gly Met Thr Asp Thr Ser Pro Leu Asn 

10 15 20 

tct cag ccg agt gca gat cac cac cct gat cac gcg get cgc cca gtt 211 
Ser Gin Pro Ser Ala Asp His His Pro Asp His Ala Ala Arg Pro Val 

25 30 35 

ctt gat gec cac ggc ttg ate gtt gag cac gaa teg gaa gag ttt cca 259 
Leu Asp Ala His Gly Leu lie Val Glu His Glu Ser Glu Glu Phe Pro 
40 45 50 

gtc ccc gca ccc get ccc ggt gaa cag ccc tgg gag aag aaa aac cgc 307 
Val Pro Ala Pro Ala Pro Gly Glu Gin Pro Trp Glu Lys Lys Asn Arg 
55 60 65" 

gag tgg tac aaa gac gec gtt ttc tac gaa gtg ctg gtt cgt gee ttc 355 
Glu Trp Tyr Lys Asp Ala Val Phe Tyr Glu Val Leu Val Arg Ala Phe 
70 75 80 85 

tac gat cca gaa ggc aac gga gtc gga teg ttg aaa ggc ctg acc gaa 403 
Tyr Asp Pro Glu Gly Asn Gly Val Gly Ser Leu Lys Gly Leu Thr Glu 

90 95 100 

aaa ctg gat tac ate cag tgg etc ggc gtg gat tgc att tgg ate cca 451 
Lys Leu Asp Tyr lie Gin Trp Leu Gly Val Asp Cys lie Trp lie Pro 

105 110 115 

ccg ttt tat gat tec cca ctg cgc gac ggc ggt tac gat ate cgc aac 499 
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Pro Phe Tyr Asp Ser Pro Leu Arg Asp Gly Gly Tyr Asp lie Arg Asn 
120 125 130 

ttc cgt gaa ate ctg ccc gaa ttc ggc acc gtc gat gac ttc gtg gaa 547 
Phe Arg Glu lie Leu Pro Glu Phe Gly Thr Val Asp Asp Phe Val Glu 
135 140 145 

etc gtt gac cac gee cac cgc cgt ggc ctg cgt gtt ate acc gac ttg 595 
Leu Val Asp His Ala His Arg Arg Gly Leu Arg Val lie Thr Asp Leu 
150 155 160 165 



gtc atg aat cac acc tec gac cag cac gca tgg ttc caa gaa tec egg 
Val Met Asn His Thr Ser Asp Gin His Ala Trp Phe Gin Glu Ser Arg 

170 175 180 



643 



cgc gac cca acc ggc ccc tac gga gat ttc tat gtg tgg age gat gat 691 
Arg Asp Pro Thr Gly Pro Tyr Gly Asp Phe Tyr Val Trp Ser Asp Asp 

185 190 195 

ccc acc ctg tac aac gaa gee cgc ate ate ttt gta gat aca gaa gaa 739 
Pro Thr Leu Tyr Asn Glu Ala Arg He He Phe Val Asp Thr Glu Glu 
200 205 210 

tec aac tgg acc tat gat ccg gtg cgt ggc cag tac ttc tgg cac cgc 787 
Ser Asn Trp Thr Tyr Asp Pro Val Arg Gly Gin Tyr Phe Trp His Arg 
215 220 225 

ttc ttc tec cac caa cca gac etc aac tac gac aac ccc gca gtc caa 835 
Phe Phe Ser His Gin Pro Asp Leu Asn Tyr Asp Asn Pro Ala Val Gin 
230 235 240 245 

gag gee atg eta gat gtc ttg cgt ttc tgg ctg gac ctg gga ctt gat 883 
Glu Ala Met Leu Asp Val Leu Arg Phe Trp Leu Asp Leu Gly Leu Asp 

250 255 260 

ggt ttc cga eta gat gee gtt cct tat ctt ttt gaa cgc gaa ggc acc 931 
Gly Phe Arg Leu Asp Ala Val Pro Tyr Leu Phe Glu Arg Glu Gly Thr 

265 270 275 

aac ggc gaa aac etc aaa gaa acc cac gat ttc etc aaa ctg tgt cgc 979 
Asn Gly Glu Asn Leu Lys Glu Thr His Asp Phe Leu Lys Leu Cys Arg 
280 285 290 

tct gtc att gag aag gaa tac ccc ggc cga ate ctg etc gca gaa acc 
1027 

Ser Val He Glu Lys Glu Tyr Pro Gly Arg lie Leu Leu Ala Glu Ala 

295 300 305" 

aac caa tgg ccc caa gat gtg gtc gaa tac ttc ggt gaa aaa aac aaa 
1075 

Asn Gin Trp Pro Gin Asp Val Val Glu Tyr Phe Gly Glu Lys Asp Lys 

310 315 320 325 

ggc gat gaa tgc cac atg gee ttc cac 
1102 

Gly Asp Glu Cys His Met Ala Phe His 

330 



<210> 24 
<211> 334 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Val Leu Gin Thr Ser Trp His Phe Ser lie Leu Ala Gly Met Thr Asp 
15 10 15 

Thr Ser Pro Leu Asn Ser Gin Pro Ser Ala Asp His His Pro Asp His 

20 25 30 

Ala Ala Arg Pro Val Leu Asp Ala His Gly Leu He Val Glu His Glu 
35 40 45 

Ser Glu Glu Phe Pro Val Pro Ala Pro Ala Pro Gly Glu Gin Pro Trp 
50 55 60 

Glu Lys Lys Asn Arg Glu Trp Tyr Lys Asp Ala Val Phe Tyr Glu Val 
65 70 75 80 

Leu Val Arg Ala Phe Tyr Asp Pro Glu Gly Asn Gly Val Gly Ser Leu 

85 90 95 

Lys Gly Leu Thr Glu Lys Leu Asp Tyr He Gin Trp Leu Gly Val Asp 

100 105 no 

Cys He Trp He Pro Pro Phe Tyr Asp Ser Pro Leu Arg Asp Gly Gly 
115 120 125 

Tyr Asp He Arg Asn Phe Arg Glu He Leu Pro Glu Phe Gly Thr Val 
130 135 140 

Asp Asp Phe Val Glu Leu Val Asp His Ala His Arg Arg Gly Leu Arg 
I 45 150 155 160 

Val He Thr Asp Leu Val Met Asn His Thr Ser Asp Gin His Ala Trp 

165 170 175 

Phe Gin Glu Ser Arg Arg Asp Pro Thr Gly Pro Tyr Gly Asp Phe Tyr 

180 185 190 

Val Trp Ser Asp Asp Pro Thr Leu Tyr Asn Glu Ala Arg He He Phe 
195 200 205 

Val Asp Thr Glu Glu Ser Asn Trp Thr Tyr Asp Pro Val Arg Gly Gin 
210 215 220 

Tyr Phe Trp His Arg Phe Phe Ser His Gin Pro Asp "Leu Asn Tyr Asp 
225 230 235 240 

Asn Pro Ala Val Gin Glu Ala Met Leu Asp Val Leu Arg Phe Trp Leu 

245 250 255 

Asp Leu Gly Leu Asp Gly Phe Arg Leu Asp Ala Val Pro Tyr Leu Phe 

260 265 270 

Glu Arg Glu Gly Thr Asn Gly Glu Asn Leu Lys Glu Thr His Asp Phe 
275 . 280 285 

Leu Lys Leu Cys Arg Ser Val He Glu Lys Glu Tyr Pro Gly Arg He 
290 295 300 
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Leu Leu Ala Glu Ala Asn Gin Trp Pro Gin Asp Val Val Glu Tyr Phe 
305 310 315 320 

Gly Glu Lys Asp Lys Gly Asp Glu Cys His Met Ala Phe His 

325 330 



<210> 25 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA00534 

<400> 25 

ctgtgcagaa agaaaacact cctctggcta ggtagacaca gtttataaag gtagagttga 60 

gcgggtaact gtcagcacgt agatcgaaag gtgcacaaag gtg gcc ctg gtc gta 115 

Val Ala Leu Val Val 
1 5 

cag aaa tat ggc ggt tec teg ctt gag agt gcg gaa cgc att aga aac 163 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg lie Arg Asn 

10 15 20 

gtc get gaa egg ate gtt gcc ace aag aag get gga aat gat gtc gtg 211 
Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val 

25 30 35 

gtt gtc tgc tec gca atg gga gac acc acg gat gaa ctt eta gaa ctt 259 
Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu 
40 45 50 

gca gcg gca gtg aat ccc gtt ccg cca get cgt gaa atg gat atg etc 307 
Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu 
55 60 65 

ctg act get ggt gag cgt att tct aac get etc gtc gcc atg get att 355 
Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu Val Ala Met Ala He 
70 75 80 85 

gag tec ctt ggc gca gaa gcc caa tct ttc acg ggc tct cag get ggt 403 
Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly 

90 95 " 100 

gtg etc acc acc gag cgc cac gga aac gca cgc att gtt gat gtc act 451 
Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr 

105 HO H5 

cca ggt cgt gtg cgt gaa gca etc gat gag ggc aag ate tgc att gtt 499 
Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys He Cys He Val 
120 125 130 

get ggt ttc cag ggt gtt aat aaa gaa acc cgc gat gtc acc acg ttg 547 
Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu 
135 140 145 

ggt cgt ggt ggt tct gac acc act gca gtt gcg ttg gca get get ttg 595 
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Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu 
150 155 160 165 

aac get gat gtg tgt gag att tac teg gac gtt gac ggt gtg tat ace 643 
Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val Asp Gly Val Tyr Thr 

170 175 180 

get gac ccg cgc ate gtt cct aat gca cag aag ctg gaa aag etc age 691 
Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser 

185 190 195 

ttc gaa gaa atg ctg gaa ctt get get gtt ggc tec aag att ttg gtg 739 
Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys lie Leu Val 
200 205 210 

ctg cgc agt gtt gaa tac get cgt gca ttc aat gtg cca ctt cgc gta 787 
Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val 
215 220 225 

cgc teg tct tat agt aat gat ccc ggc act ttg att gee ggc tct atg 835 
Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu lie Ala Gly Ser Met 
230 235 240 245 

gag gat att cct gtg gaa gaa gca gtc ctt ace ggt gtc gca ace gac 883 
Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp 

250 255 260 

aag tec gaa gee aaa gta acc gtt ctg ggt att tec gat aag cca ggc 931 
Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly 

265 270 275 

gag get gcg aag gtt ttc cgt gcg ttg get gat gca gaa ate aac att 979 
Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn lie 
280 285 290 

gac atg gtt ctg cag aac gtc tct tct gta gaa gac ggc acc acc gac 
1027 

Asp "Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp 
295 300 305 

ate acc ttc acc tgc cct cgt tec gac ggc cgc cgc gcg atg gag ate 
1075 

lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg Arg Ala Met Glu He 

310 315 320 325 

ttg aag aag ctt cag gtt cag ggc aac tgg acc aat gtg ctt tac gac 
1123 

Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp 

330 335 340 

gac cag gtc ggc aaa gtc tec etc gtg ggt get ggc atg aag tct cac 
1171 

Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His 

345 350 355 

cca ggt gtt acc gca gag ttc atg gaa get ctg cgc gat gtc aac gtg 
1219 

Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val 
360 365 370 
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aac ate gaa ttg att tec ace tct gag att cgt att tec gtg ctg ate 
1267 

Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg lie Ser Val Leu lie 

375 380 385 

cgt gaa gat gat ctg gat get get gca cgt gca ttg cat gag cag ttc 
1315 

Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe 
390 395 400 405 

cag ctg. ggc ggc gaa gac gaa gee gtc gtt tat gca ggc acc gga cgc 
1363 

Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 

taaagtttta aaggagtagt ttt 
1386 



<210> 26 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala "Leu Asp Glu Gly 
115 120 125 

Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 
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Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 

Ser Lys lie Leu Val - Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 
370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 

420 



<210> 27 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXA00533 

<400> 27 

ctgcacgtgc attgcatgag cagttccagc tgggcggcga agacgaagcc gtcgtttatg 60 

caggcaccgg acgctaaagt tttaaaggag tagttttaca atg acc acc ate gca 115 

Met Thr Thr He Ala 
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gtt gtt ggt gca acc ggc cag gtc ggc cag gtt atg cgc acc ctt ttg 163 
Val Val Gly Ala Thr Gly Gin Val Gly Gin Val Met Arg Thr Leu Leu 

10 15 20 

gaa gag cgc aat ttc cca get gac act gtt cgt ttc ttt get tec cca 211 
Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg Phe Phe Ala Ser Pro 

25 30 35 

cgt tec gca ggc cgt aag att gaa ttc cgt ggc acg gaa ate gag gta 259 
Arg Ser Ala Gly Arg Lys lie Glu Phe Arg Gly Thr Glu He Glu Val 
40 45 50 

gaa gac att act cag gca acc gag gag tec etc aag gac ate gac gtt 307 
Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu Lys Asp He Asp Val 
55 60 65 

gcg ttg ttc tec get gga ggc acc get tec aag cag tac get cca ctg 355 
Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys Gin Tyr Ala Pro Leu 
70 75 80 85 

ttc get get gca ggc gcg act gtt gtg gat aac tct tct get tgg cgc 403 
Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn Ser Ser Ala Trp Arg 

90 95 100 

aag gac gac gag gtt cca eta ate gtc tct gag gtg aac cct tec gac 451 
Lys Asp Asp Glu Val Pro Leu He Val Ser Glu Val Asn Pro Ser Asp 

105 110 115 

aag gat tec ctg gtc aag ggc att att gcg aac cct aac tgc acc acc 499 
Lys Asp Ser Leu Val Lys Gly He He Ala Asn Pro Asn Cys Thr Thr 
120 125 130 

atg get gcg atg cca gtg ctg aag cca ctt cac gat gee get ggt ctt 547 
Met Ala Ala Met Pro Val Leu Lys Pro Leu His Asp Ala Ala Gly Leu 
135 140 145 

gta aag ctt cac gtt tec tct tac cag get gtt tec ggt tct ggt ctt 595 
Val Lys Leu His Val Ser Ser Tyr Gin Ala Val Ser Gly Ser Gly Leu 
150 155 160 165 

gca ggt gtg gaa acc ttg gca aag cag gtt get gca gtt gga gac cac 643 
Ala Gly Val Glu Thr Leu Ala Lys Gin Val Ala Ala Val Gly Asp His 

170 175 180 

aac gtt gag ttc gtc cat gat gga cag get get gac "gca ggc gat gtc 691 
Asn Val Glu Phe Val His Asp Gly Gin Ala Ala Asp Ala Gly Asp Val 

185 190 195 

gga cct tat gtt tea cca ate get tac aac gtg ctg cca ttc gec gga 739 
Gly Pro Tyr Val Ser Pro He Ala Tyr Asn Val Leu Pro Phe Ala Gly 
200 205 210 

aac etc gtc gat gac ggc acc ttc gaa acc gat gaa gag cag aag ctg 787 
Asn Leu Val Asp Asp Gly Thr Phe Glu Thr Asp Glu Glu Gin Lys Leu 
215 220 225 

cgc aac gaa tec cgc aag att etc ggt etc cca gac etc aag gtc tea 835 
Arg Asn Glu Ser Arg Lys He Leu Gly Leu Pro Asp Leu Lys Val Ser 
230 235 240 245 
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ggc acc tgc gtc cgc gtg ccg gtt ttc acc ggc cac acg ctg acc att 883 
Gly Thr Cys Val Arg Val Pro Val Phe Thr Gly His Thr Leu Thr lie 

250 255 260 

cac gcc gaa ttc gac aag gca ate acc gtg gac cag gcg cag gag ate 931 
His Ala Glu Phe Asp Lys Ala lie Thr Val Asp Gin Ala Gin Glu He 

265 270 275 

ttg ggt gcc get tea ggc gtc aag ctt gtc gac gtc cca acc cca ctt 979 
Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp Val Pro Thr Pro Leu 
280 285 290 

gca get gcc ggc att gac gaa tec etc gtt gga cgc ate cgt cag gac 
1027 

Ala Ala Ala Gly He Asp Glu Ser Leu Val Gly Arg lie Arg Gin Asp 
295 300 305 

tec act gtc gac gat aac cgc ggt ctg gtt etc gtc gta tct ggc gac 
1075 

Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu Val Val Ser Gly Asp 
310 315 320 325 

aac etc cgc aag ggt get gcg eta aac acc ate cag ate get gag ctg 
1123 

Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr He Gin He Ala Glu Leu 

330 335 340 

ctg gtt aag taaaaacccg ccattaaaaa etc 
1155 

Leu Val Lys 



<210> 28 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Met Thr Thr He Ala Val Val Gly Ala Thr Gly Gin Val Gly Gin Val 
1 5 10 is 

Met Arg Thr Leu Leu Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg 

20 25 30 

Phe Phe Ala Ser Pro Arg Ser Ala Gly Arg Lys He "Glu Phe Arg Gly 
35 40 45 

Thr Glu He Glu Val Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu 
50 55 60 

Lys Asp He Asp Val Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys 
65 70 75 80 

Gin Tyr Ala Pro Leu Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn 

85 90 95 

Ser Ser Ala Trp Arg Lys Asp Asp Glu Val Pro Leu He Val Ser Glu 

100 105 110 
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Val Asn Pro Ser Asp 
115 

Pro Asn Cys Thr Thr 
130 

Asp Ala Ala Gly Leu 
145 

Ser Gly Ser Gly Leu 

165 

Ala Val Gly Asp His 

180 

Asp Ala Gly Asp Val 
195 

Leu Pro Phe Ala Gly 
210 

Glu Glu Gin Lys Leu 
225 

Asp Leu Lys Val Ser 

245 

His Thr Leu Thr lie 

260 

Gin Ala Gin Glu lie 
275 

Val Pro Thr Pro Leu 
290 

Arg lie Arg Gin Asp 
305 

Val Val Ser Gly Asp 

325 

Gin lie Ala Glu Leu 

340 



Lys Asp Ser Leu Val Lys 
120 

Met Ala Ala Met Pro Val 
135 

Val Lys Leu His Val Ser 
150 155 

Ala Gly Val Glu Thr Leu 

170 

Asn Val Glu Phe Val His 

185 

Gly Pro Tyr Val Ser Pro 
200 

Asn Leu Val Asp Asp Gly 
215 

Arg Asn Glu Ser Arg Lys 
230 235 

Gly Thr Cys Val Arg Val 

250 

His Ala Glu Phe Asp Lys 

265 

Leu Gly Ala Ala Ser Gly 
280 

Ala Ala Ala Gly lie Asp 
295 

Ser Thr Val Asp Asp Asn 
310 315 

Asn Leu Arg Lys Gly Ala 

330 

Leu Val Lys 



Gly lie He Ala Asn 
125 

Leu Lys Pro Leu His 
140 

Ser Tyr Gin Ala Val 

160 

Ala Lys Gin Val Ala 

175 

Asp Gly Gin Ala Ala 
190 

lie Ala Tyr Asn Val 
205 

Thr Phe Glu Thr Asp 
220 

lie Leu Gly Leu Pro 

240 

Pro Val Phe Thr Gly 

255 

Ala lie Thr Val Asp 
270 

Val Lys Leu Val Asp 
285 

Glu Ser Leu Val Gly 
300 

Arg Gly Leu Val Leu 

320 

Ala Leu Asn Thr lie 

335 



<210> 29 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (69) . . (608) 
<223> RXA02843 

<400> 29 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 60 

tggacgtcatg act act get tec gca acc gga att gca aca ctg acc tec 110 
Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser 



42 




WO 01/00843 W W PCT/IB00/00923 



15 10 

acc ggc gac gtc ctg gac gtg tgg tat cca gaa ate ggg tec acc gac 158 
Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp 
15 20 25 30 

cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 206 
Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 

35 40 45 

acc cgc aaa ate gtg acg aca act ate gac acc gac gca gec ccc acc 254 
Thr Arg Lys lie Val Thr Thr Thr lie Asp Thr Asp Ala Ala Pro Thr 

50 55 60 

gac acc tac gat gca tgg ctg cgc ctt cac etc etc tec cac cgc gtt 302 
Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 
65 70 75 

ttc cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 350 
Phe Arg Pro His Thr lie Asn Leu Asp Gly lie Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac ttc gga ccg tgc gca gtt gac ggt ttc gca 398 
Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 
95 100 105 no 

etc acc cgc gcg cgc ctg tea cgc cga ggc caa gtt acg gtt tat age 446 
Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser 

115 120 125 

gtc gac aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 494 
Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 

130 135 140 

cgc ate ggt gac gee gac cgc gtc cga ctt ggc gcg tac ctg gca gat 542 
Arg lie Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 
145 150 155 

ggc acc acc gtg atg cat gag ggc ttc gtg aac ttc aac get ggc acg 590 
Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tec atg gtt 60 8 
Leu Gly Ala Ser Met Val 
175 180 



<210> 30 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser Thr Gly 
15 10 15 

Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp Gin Ser 

20 25 30 

Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val Thr Arg 
35 40 45 



43 



WO 01/00843 



PCT/IB00/00923 



Lys lie Val Thr 
50 

Tyr Asp Ala Trp 
65 

Pro His Thr lie 



Val Trp Thr Asn 

100 

Arg Ala Arg Leu 
115 

Lys Phe Pro Arg 
130 

Gly Asp Ala Asp 
145 

Thr Val Met His 



Ala Ser Met Val 

180 



Thr Thr lie Asp 
55 

Leu Arg Leu His 
70 

Asn Leu Asp Gly 
85 

Phe Gly Pro Cys 



Ser Arg Arg Gly 

120 

Met Val Asp Tyr 
135 

Arg Val Arg Leu 
150 

Glu Gly Phe Val 
165 



Thr Asp Ala Ala 

60 

Leu Leu Ser His 
75 

lie Phe Gly Leu 
90 

Ala Val Asp Gly 
105 

Gin Val Thr Val 



Val Val Pro Ser 

140 

Gly Ala Tyr Leu 
155 

Asn Phe Asn Ala 
170 



Pro Thr Asp Thr 



Arg Val Phe Arg 

80 

Leu Asn Asn Val 
95 

Phe Ala Leu Thr 
110 

Tyr Ser Val Asp 
125 

Gly Val Arg lie 



Ala Asp Gly Thr 

160 

Gly Thr Leu Gly 
175 



<210> 31 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXA02022 

<400> 31 

tatttgcgat tccaactgct tgggctccgc gaatgttttc actcattttt taatcgaccg 60 

cttccatcat gttttaacta aggtttgtag gcttaaacct gtg aac tct gaa etc 115 

Val Asn Ser Glu Leu 
1 5 

aaa cca gga tta gat etc etc ggc gac cca att gte'ett act caa cgt 163 
Lys Pro Gly Leu Asp Leu Leu Gly Asp Pro lie Val Leu Thr Gin Arg 

10 15 20 

ttg gta gat ata ccg agt ccg teg ggt cag gaa aag cag att get gat 211 
Leu Val Asp lie Pro Ser Pro Ser Gly Gin Glu Lys Gin lie Ala Asp 

25 30 35 

gaa att gaa gat gee ctt egg aac ctt aat eta cct ggt gta gag gtc 259 
Glu lie Glu Asp Ala Leu Arg Asn Leu Asn Leu Pro Gly Val Glu Val 
40 45 50 

ttc cgc ttc aac aac aac gtt ctt get cgc acg aac agg gga ttg gee 307 
Phe Arg Phe Asn Asn Ash Val Leu Ala Arg Thr Asn Arg Gly Leu Ala 
55 60 65 
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teg agg gtc atg ctt get ggt cat ate gat aca gtg ccg ate gcg gac 355 
Ser Arg Val Met Leu Ala Gly His lie Asp Thr Val Pro lie Ala Asp 
70 75 80 85 

aat ctg cca age cgt gtg gaa gac ggc ate atg tat ggc tgt ggc acc 403 
Asn Leu Pro Ser Arg Val Glu Asp Gly lie Met Tyr Gly Cys Gly Thr 

90 95 100 

gtc gat atg aaa tct ggg ttg gcg gtg tat ttg cat act ttt gee acc 451 
Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu His Thr Phe Ala Thr 

105 110 115 

ttg gee acg teg act gag ctt aaa cat gat ctg acg ctg att gcg tat 499 
Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu Thr Leu lie Ala Tyr 
120 125 130 

gag tgc gag gaa gtt get gat cac etc aat ggt ttg ggc cac att cgc 547 
Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly Leu Gly His He Arg 
135 140 145 

gat gag cat ccg gag tgg ttg gcg get gat ttg gcg ttg ttg ggt gag 595 
Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu Ala Leu Leu Gly Glu 
150 155 160 165 

cct act ggc ggc tgg att gag gcg ggc tgc cag ggc aat ctg cgc ate 643 
Pro Thr Gly Gly Trp He Glu Ala Gly Cys Gin Gly Asn Leu Arg He 

170 175 180 

aag gtg acg gcg cat ggt gtg cgt gee cat teg gcg aga age tgg ttg 691 
Lys Val Thr Ala His Gly Val Arg Ala His Ser Ala Arg Ser Trp Leu 

185 190 195 

ggt gat aat gcg atg cat aag ttg teg ccg ate att teg aag gtt get 739 
Gly Asp Asn Ala Met His Lys Leu Ser Pro He He Ser Lys Val Ala 
200 205 210 

gcg tat aag gee gca gaa gtc aac att gat ggc ttg acc tac cgt gaa 787 
Ala Tyr Lys Ala Ala Glu Val Asn He Asp Gly Leu Thr Tyr Arg Glu 
215 220 225 

ggc etc aac ate gtt ttc tgc gaa teg ggc gtg gca aac aac gtc att 835 
Gly Leu Asn He Val Phe Cys Glu Ser Gly Val Ala Asn Asn Val He 
230 235 240 245 

cca gac etc gcg tgg atg aac etc aac ttc cgt ttc gcg ccg aat cgc 883 
Pro Asp Leu Ala Trp Met Asn Leu Asn Phe Arg Phe "Ala Pro Asn Arg 

250 255 260 

gat etc aac gag gcg ate gag cat gtc gtc gaa acg ctt gag ctt gac 931 
Asp Leu Asn Glu Ala He Glu His Val Val Glu Thr Leu Glu Leu Asp 

265 270 275 

ggt caa gac ggc ate gaa tgg gee gta gaa gac ggg gca ggc ggt gee 979 
Gly Gin Asp Gly lie Glu Trp Ala Val Glu Asp Gly Ala Gly Gly Ala 
280 285 290 

ctt cca ggc ttg ggg cag cag gtg aca age ggg ctt ate gac gee gtc 
1027 

Leu Pro Gly Leu Gly Gin Gin Val Thr Ser Gly Leu He Asp Ala Val 
295 300 305 
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ggc cgc gaa aaa ate cgc gca aaa ttc ggc tgg acc gat gtc tea cgt 
1075 

Gly Arg Glu Lys lie Arg Ala Lys Phe Gly Trp Thr Asp Val Ser Arg 
310 315 320 325 

ttt tea gee atg gga att cca gec eta aac ttt ggc get ggt gat cca 
1123 

Phe Ser Ala Met Gly lie Pro Ala Leu Asn Phe Gly Ala Gly Asp Pro 

330 335 340 

agt ttc gcg cat aaa cgc gac gag cag tgc cca gtg gag caa ate acg 
1171 

Ser Phe Ala His Lys Arg Asp Glu Gin Cys Pro Val Glu Gin lie Thr 

345 350 355 

gat gtg gca gca att ttg aag cag tac ctg age gag taacegcatt 
1217 

Asp Val Ala Ala lie Leu Lys Gin Tyr Leu Ser Glu 
360 365 

eggggttate gtg 
1230 



<210> 32 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Val Asn Ser Glu Leu Lys Pro Gly Leu Asp Leu Leu Gly Asp Pro lie 
15 10 15 

Val Leu Thr Gin Arg Leu Val Asp lie Pro Ser Pro Ser Gly Gin Glu 

20 25 30 

Lys Gin lie Ala Asp Glu lie Glu Asp Ala Leu Arg Asn Leu Asn Leu 
35 40 45 

Pro Gly Val Glu Val Phe Arg Phe Asn Asn Asn Val Leu Ala Arg Thr 
50 55 60 

Asn Arg Gly Leu Ala Ser Arg Val Met Leu Ala Gly His lie Asp Thr 
65 70 75 80 

Val Pro lie Ala Asp Asn Leu Pro Ser Arg Val Glu Asp Gly lie Met 

85 90 95 

Tyr Gly Cys Gly Thr Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu 

100 105 110 

His Thr Phe Ala Thr Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu 
115 120 125 

Thr Leu lie Ala Tyr Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly 
130 135 140 

Leu Gly His lie Arg Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu 
145 150 155 160 
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Ala Leu Leu Gly Glu Pro Thr Gly Gly Trp lie Glu Ala Gly Cys Gin 

165 170 175 

Gly Asn Leu Arg lie Lys Val Thr Ala His Gly Val Arg Ala His Ser 

180 185 190 

Ala Arg Ser Trp Leu Gly Asp Asn Ala Met His Lys Leu Ser Pro lie 
195 200 205 

lie Ser Lys Val Ala Ala Tyr Lys Ala Ala Glu Val Asn lie Asp Gly 
210 215 220 

Leu Thr Tyr Arg Glu Gly Leu Asn lie Val Phe Cys Glu Ser Gly Val 
225 230 235 240 

Ala Asn Asn Val lie Pro Asp Leu Ala Trp Met Asn Leu Asn Phe Arg 

245 250 255 

Phe Ala Pro Asn Arg Asp Leu Asn Glu Ala lie Glu His Val Val Glu 

260 265 270 

Thr Leu Glu Leu Asp Gly Gin Asp Gly lie Glu Trp Ala Val Glu Asp 
275 280 285 

Gly Ala Gly Gly Ala Leu Pro Gly Leu Gly Gin Gin Val Thr Ser Gly 
290 295 300 

Leu lie Asp Ala Val Gly Arg Glu Lys lie Arg Ala Lys Phe Gly Trp 
305 310 315 320 

Thr Asp Val Ser Arg Phe Ser Ala Met Gly lie Pro Ala Leu Asn Phe 

325 330 335 

Gly Ala Gly Asp Pro Ser Phe Ala His Lys Arg Asp Glu Gin Cys Pro 

340 345 350 

Val Glu Gin lie Thr Asp Val Ala Ala lie Leu Lys Gin Tyr Leu Ser 
355 360 365 

Glu 



<210> 33 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA00044 

<400> 33 

attacctcag ccttccaagc tgatgatgca ttacttaaaa actgcagaca cttgaaaaac 60 

ttctcacccg cactcgttcc ctcaacccac aaggagcacc atg get tec gca act 115 

Met Ala Ser Ala Thr 
1 5 

ttc acc ggc gtg ate cca ccc gta atg ace cca etc cac gec gac ggc 163 
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Phe Thr Gly Val lie Pro Pro Val Met Thr Pro Leu His Ala Asp Gly 

10 15 20 

agt gtg gat gta gaa age etc cgc aag etc gtt gac cac etc ate aat 211 
Ser Val Asp Val Glu Ser Leu Arg Lys Leu Val Asp His Leu He Asn 

25 30 35 

ggt ggc gtc gac gga ctt ttc gca ctg ggc tec tea ggc gaa gcg gca 259 
Gly Gly Val Asp Gly Leu Phe Ala Leu Gly Ser Ser Gly Glu Ala Ala 
40 45 50 

ttc etc ace cgc gec cag cgc aaa etc gca ctg acc acc ate ate gag 307 
Phe Leu Thr Arg Ala Gin Arg Lys Leu Ala Leu Thr Thr He He Glu 
55 60 65 

cac acc gca ggc cgc gtt ccc gta act get ggt gtc att gaa acc acc 355 
His Thr Ala Gly Arg Val Pro Val Thr Ala Gly Val He Glu Thr Thr 
70 75 80 85 

act get cgc gtg att gag etc gtg gaa gat gee ctg gag get ggt gee 403 
Thr Ala Arg Val He Glu Leu Val Glu Asp Ala Leu Glu Ala Gly Ala 

90 95 100 

gaa ggc etc gtt gec act gca cct ttc tac acc cgc acc cac gat gtg 451 
Glu Gly Leu Val Ala Thr Ala Pro Phe Tyr Thr Arg Thr His Asp Val 

105 HO 115 

gaa att gaa gaa cac ttc cgc aag ate cac gee gec get cca gag ctt 499 
Glu lie Glu Glu His Phe Arg Lys He His Ala Ala Ala Pro Glu Leu 
120 125 130 

cca ctg ttt gec tac aac ate cca gtg teg gtg cac tec aac etc aac 547 
Pro Leu Phe Ala Tyr Asn He Pro Val Ser Val His Ser Asn Leu Asn 
135 140 145 

cca gtc atg ctt ttg acg ctg gec aag gat ggc gtt ctt gca ggc acc 595 
Pro Val Met Leu Leu Thr Leu Ala Lys Asp Gly Val Leu Ala Gly Thr 
150 155 160 165 

aag gat tec agt ggc aat gat ggc gca ate cgc tea ctg ate gaa get 643 
Lys Asp Ser Ser Gly Asn Asp Gly Ala He Arg Ser Leu He Glu Ala 

170 175 180 

cgt gat gat get gga etc act gag cag ttc aag ate etc acc ggc age 691 
Arg Asp Asp Ala Gly Leu Thr Glu Gin Phe Lys He Leu Thr Gly Ser 

185 190 195 

gaa acc acc gtt gat ttc gee tac ctt gcg ggt gec gat gga gtt gtc 739 
Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly Ala Asp Gly Val Val 
200 205 210 

cca ggc ctg ggc aat gtt gat cct gca gca tac gca get tta gca aaa 787 
Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr Ala Ala Leu Ala Lys 
215 220 225 

etc tgc etc gat gga aag tgg gca gaa get get get ttg cag aag cgc 835 
Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala Ala Leu Gin Lys Arg 
230 235 240 245 

ate aac cac etc ttc cac ate gtc ttc gtg gga gac acc tec cat atg 883 
He Asn His Leu Phe His He Val Phe Val Gly Asp Thr Ser His Met 
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250 255 260 

tec gga tec age get ggt ttg ggc ggt ttc aag aca gqa etc gca cac 931 
Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys Thr Ala Leu Ala His 

265 270 275 

ctt ggc att att gaa tec aat gcg atg gca gtt cct cac cag age etc 979 
Leu Gly lie lie Glu Ser Asn Ala Met Ala Val Pro His Gin Ser Leu 
280 285 290 

age gac gaa gaa act get cgc att cac gee att gtt gat gaa ttc ctg 
1027 

Ser Asp Glu Glu Thr Ala Arg lie His Ala lie Val Asp Glu Phe Leu 
295 300 305 

tac acc get taaggcccac acctcatgac tga 
1059 

Tyr Thr Ala 
310 



<210> 34 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 34 
Met Ala Ser Ala 
1 

Leu His Ala Asp 

20 

Asp His Leu lie 
35 



Thr Phe Thr Gly 
5 

Gly Ser Val Asp 

Asn Gly Gly Val 

40 



Val lie Pro Pro 
10 

Val Glu Ser Leu 
25 

Asp Gly Leu Phe 



Val Met Thr Pro 
15 

Arg Lys Leu Val 
30 

Ala Leu Gly Ser 
45 



Ser Gly Glu Ala 
50 

Thr Thr lie lie 
65 

Val lie Glu Thr 



Leu Glu Ala Gly 

100 

Arg Thr His Asp 
115 

Ala Ala Pro Glu 
130 



Ala Phe Leu Thr 
55 

Glu His Thr Ala 
70 

Thr Thr Ala Arg 
85 

Ala Glu Gly Leu 



Val Glu lie Glu 

120 

Leu Pro Leu Phe 
135 



Arg Ala Gin Arg 

60 

Gly Arg Val Pro 
75 

Val lie Glu Leu 
90 

Val Ala Thr Ala 
105 

Glu His Phe Arg 



Ala Tyr Asn lie 

140 



Lys Leu Ala Leu 



Val Thr Ala Gly 

80 

Val Glu Asp Ala 
95 

Pro Phe Tyr Thr 
110 

Lys lie His Ala 
125 

Pro Val Ser Val 



His Ser Asn Leu 
145 

Val Leu Ala Gly 
Ser Leu lie Glu 



Asn Pro Val Met 
150 

Thr Lys Asp Ser 
165 

Ala Arg Asp Asp 



Leu Leu Thr Leu 
155 

Ser Gly Asn Asp 
170 

Ala Gly Leu Thr 



Ala Lys Asp Gly 

160 

Gly Ala lie Arg 
175 

Glu Gin Phe Lys 
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180 185 190 

He Leu Thr Gly Ser Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly 
195 200 205 

Ala Asp Gly Val Val Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr 
210 215 220 

Ala Ala Leu Ala Lys Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala 
225 230 235 240 

Ala Leu Gin Lys Arg He Asn His Leu Phe His He Val Phe Val Gly 

245 250 255 

Asp Thr Ser His Met Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys 

260 265 270 

Thr Ala Leu Ala His Leu Gly He He Glu Ser Asn Ala Met Ala Val 
275 280 285 

Pro His Gin Ser Leu Ser Asp Glu Glu Thr Ala Arg He His Ala He 
290 295 300 

Val Asp Glu Phe Leu Tyr Thr Ala 
305 310 



<210> 35 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (844) 

<223> RXA00863 

<400> 35 

aacggtcagt taggtatgga tatcagcacc ttctgaacgg gtacgtctag actggtgggc 60 

gtttgaaaaa ctcttcgccc cacgaaaatg aaggagcata atg gga ate aag gtt 115 

Met Gly He Lys Val 
1 5 

ggc gtt etc gga gee aaa ggc cgt gtt ggt caa act att gtg gca gca 163 
Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin Thr He Val Ala Ala 

1° 15 " 20 

gtc aat gag tec gac gat ctg gag ctt gtt gca gag ate ggc gtc gac 211 
Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala Glu He Gly Val Asp 

25 30 35 

gat gat ttg age ctt ctg gta gac aac ggc get gaa gtt gtc gtt gac 259 
Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala Glu Val Val Val Asp 
40 45 50 

ttc acc act cct aac get gtg atg ggc aac ctg gag ttc tgc ate aac 307 
Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu Glu Phe Cys He Asn 
55 60 65 



aac ggc att tct gcg gtt gtt gga acc acg ggc ttc gat gat get cgt 



355 
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Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly Phe Asp Asp Ala Arg 
70 75 80 85 

ttg gag cag gtt cgc gac tgg ctt gaa gga aaa gac aat gtc ggt gtt 403 
Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys Asp Asn Val Gly Val 

90 95 100 

ctg ate gca cct aac ttt get ate tct gcg gtg ttg ace atg gtc ttt 451 
Leu He Ala Pro Asn Phe Ala He Ser Ala Val Leu Thr Met Val Phe 

105 110 115 

tec aag cag get gee cgc ttc ttc gaa tea get gaa gtt att gag ctg 499 
Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala Glu Val He Glu Leu 
120 125 130 

cac cac ccc aac aag ctg gat gca cct tea ggc ace gcg ate cac act 547 
His His Pro Asn Lys Leu Asp Ala Pro Ser Gly Thr Ala He His Thr 
135 140 145 

get cag ggc att get gcg gca cgc aaa gaa gca ggc atg gac gca cag 595 
Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala Gly Met Asp Ala Gin 
150 155 160 165 

cca gat gcg acc gag cag gca ctt gag ggt tec cgt ggc gca age gta 643 
Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser Arg Gly Ala Ser Val 

170 175 180 

gat gga ate ccg gtt cat gca gtc cgc atg tec ggc atg gtt get cac 691 
Asp Gly He Pro Val His Ala Val Arg Met Ser Gly Met Val Ala His 

185 190 195 

gag caa gtt ate ttt ggc acc cag ggt cag acc ttg acc ate aag cag 739 
Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr Leu Thr He Lys Gin 
200 205 210 

gac tec tat gat cgc aac tea ttt gca cca ggt gtc ttg gtg ggt gtg 787 
Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly Val Leu Val Gly Val 
215 220 225 

cgc aac att gca cag cac cca ggc eta gtc gta gga ctt gag cat tac 835 
Arg Asn He Ala Gin His Pro Gly Leu Val Val Gly Leu Glu His Tyr 
230 235 240 245 

eta ggc ctg taaaggctca tttcagcagc ggg 867 
Leu Gly Leu 



<210> 36 
<211> 248 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Gly He Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 
15 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

20 25 30 

Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 
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35 40 45 

Glu Val Val val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 
50 55 60 

Glu Phe Cys lie Asn Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys 

85 90 95 

Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val 

100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 
115 120 125 

Glu Val lie Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 
130 135 140 

Thr Ala lie His Thr Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

Arg Gly Ala Ser Val Asp Gly He Pro Val His Ala Val Arg Met Ser 

180 185 190 

Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr 
195 200 205 

Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 
210 215 220 

Val Leu Val Gly Val Arg Asn He Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 

Gly Leu Glu His Tyr Leu Gly Leu 

245 



<210> 37 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA00864 

<400> 37 

acagcaccca ggcctagtcg taggacttga gcattaccta ggcctgtaaa ggctcatttc 60 

agcagcgggt ggaatttttt aaaaggagcg tttaaaggct gtg gcc gaa caa gtt 115 

Val Ala Glu Gin Val 
1 5 

aaa ttg age gtg gag ttg ata gcg tgc agt tct ttt act cca ccc get 163 
Lys Leu Ser Val Glu Leu He Ala Cys Ser Ser Phe Thr Pro Pro Ala 
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10 15 20 

gat gtt gag tgg tea act gat gtt gag ggc gcg gaa gca etc gtc gag 211 
Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala Glu Ala Leu Val Glu 

25 30 35 

ttt gcg ggt cgt gec tgc tac gaa act ttt gat aag ccg aac cct cga 259 
Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp Lys Pro Asn Pro Arg 
40 45 50 

act get tec aat get gcg tat ctg cgc cac ate atg gaa gtg ggg cac 307 
Thr Ala Ser Asn Ala Ala Tyr Leu Arg His lie Met Glu Val Gly His 
55 60 65 

act get ttg ctt gag cat gec aat gec acg atg tat ate cga ggc att 355 
Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met Tyr lie Arg Gly lie 
70 75 80 85 

tct egg tec gcg ace cat gaa ttg gtc cga cac cgc cat ttt tec ttc 403 
Ser Arg Ser Ala Thr His Glu Leu Val Arg His Arg His Phe Ser Phe 

90 95 100 

tct caa ctg tct cag cgt ttc gtg cac age gga gaa teg gaa gta gtg 451 
Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly Glu Ser Glu Val Val 

105 110 115 

gtg ccc act etc ate gat gaa gat ccg cag ttg cgt gaa ctt ttc atg 499 
Val Pro Thr Leu lie Asp Glu Asp Pro Gin Leu Arg Glu Leu Phe Met 
120 125 130 

cac gec atg gat gag tct egg ttc get ttc aat gag ctg ctt aat gcg 547 
His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn Glu Leu Leu Asn Ala 
135 140 145 

ctg gaa gaa aaa ctt ggc gat gaa ccg aat gca ctt tta agg aaa aag 595 
Leu Glu Glu Lys Leu Gly Asp Glu Pro Asn Ala Leu Leu Arg Lys Lys 
150 155 160 165 

cag get cgt caa gca get cgc get gtg ctg ccc aac get aca gag tec 643 
Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro Asn Ala Thr Glu Ser 

170 175 180 

aga ate gtg gtg tct gga aac ttc cgc ace tgg agg cat ttc att ggc 691 
Arg lie Val Val Ser Gly Asn Phe Arg Thr Trp Arg His Phe lie Gly 

185 190 195 

atg cga gee agt gaa cat gca gac gtc gaa ate cgc'gaa gta gcg gta 739 
Met Arg Ala Ser Glu His Ala Asp Val Glu lie Arg Glu Val Ala Val 
200 205 210 

gaa tgt tta aga aag ctg cag gta gca gcg cca act gtt ttc ggt gat 787 
Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro Thr Val Phe Gly Asp 
215 220 225 

ttt gag att gaa act ttg gca gac gga teg caa atg gca aca age ccg 835 
Phe Glu lie Glu Thr Leu Ala Asp Gly Ser Gin Met Ala Thr Ser Pro 
230 235 240 245 

tat gtc atg gac ttt taacgcaaag ctcacaccca cga 873 
Tyr Val Met Asp Phe 

250 
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<210> 38 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Val Ala Glu Gin Val Lys Leu Ser Val Glu Leu lie Ala Cys Ser Ser 
15 10 15 

Phe Thr Pro Pro Ala Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala 

20 25 30 

Glu Ala Leu Val Glu Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp 
35 40 45 

Lys Pro Asn Pro Arg Thr Ala Ser Asn Ala Ala Tyr Leu Arg His lie 
50 55 60 

Met Glu Val Gly His Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met 
65 70 75 80 

Tyr lie Arg Gly lie Ser Arg Ser Ala Thr His Glu Leu Val Arg His 

85 90 95 

Arg His Phe Ser Phe Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly 

100 105 110 

Glu Ser Glu Val Val Val Pro Thr Leu lie Asp Glu Asp Pro Gin Leu 
115 120 125 

Arg Glu Leu Phe Met His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn 
130 135 140 

Glu Leu Leu Asn Ala Leu Glu " Glu Lys Leu Gly Asp Glu Pro Asn Ala 
145 150 155 160 

Leu Leu Arg Lys Lys Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro 

165 170 175 

Asn Ala Thr Glu Ser Arg lie Val Val Ser Gly Asn Phe Arg Thr Trp 

180 185 190 

Arg His Phe lie Gly Met Arg Ala Ser Glu His Ala Asp Val Glu lie 
195 200 205 

Arg Glu Val Ala Val Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro 
210 215 220 

Thr Val Phe Gly Asp Phe Glu lie Glu Thr Leu Ala Asp Gly Ser Gin 
225 230 235 240 

Met Ala Thr Ser Pro Tyr Val Met Asp Phe 

245 250 



<210> 39 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (69) . . (608) 

<223> RXA02843 

<400> 39 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 60 

tggacgtcatg act act get tec gca acc gga att gca aca ctg acc tec 110 
Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser 
15 10 

acc ggc gac gtc ctg gac gtg tgg tat cca gaa ate ggg tec acc gac 158 
Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp 
15 20 25 30 

cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 206 
Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 

35 40 45 

acc cgc aaa ate gtg acg aca act ate gac acc gac gca gee ccc acc 254 
Thr Arg Lys He Val Thr Thr Thr He Asp Thr Asp Ala Ala Pro Thr 

50 55 60 

gac acc tac gat gca tgg ctg cgc ctt cac etc etc tec cac cgc gtt 302 
Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 
65 70 75 

ttc cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 350 
Phe Arg Pro His Thr He Asn Leu Asp Gly He Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac ttc gga ccg tgc gca gtt gac ggt ttc gca 398 
Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 
95 100 105 no 

etc acc cgc gcg cgc ctg tea cgc cga ggc caa gtt acg gtt tat age 446 
Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser - 

115 120 125 

gtc gac aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 494 
Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 

130 135 140 

cgc ate ggt gac gee gac cgc gtc cga ctt ggc gcg tac ctg gca gat 542 
Arg He Gly Asp Ala Asp Arg Val Arg Leu Gly Ala "Tyr Leu Ala Asp 
145 150 155 

ggc acc acc gtg atg cat gag ggc ttc gtg aac ttc aac get ggc acg 590 
Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tec atg gtt 608 
Leu Gly Ala Ser Met Val 
175 180 



<210> 40 
<211> 180 
<212> PRT 
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<213> Corynebacterium glutamicum 



<400> 40 
Met Thr Thr Ala 
1 

Asp Val Leu Asp 

20 

Ala Leu Thr Pro 
35 

Lys lie Val Thr 
50 

Tyr Asp Ala Trp 
65 

Pro His Thr lie 



Val Trp Thr Asn 

100 

Arg Ala Arg Leu 
115 

Lys Phe Pro Arg 
130 

Gly Asp Ala Asp 
145 

Thr Val Met His 



Ala Ser Met Val 

180 



Ser Ala Thr Gly 
5 

Val Trp Tyr Pro 



Leu Glu Gly Val 

40 

Thr Thr lie Asp 
55 

Leu Arg Leu His 
70 

Asn Leu Asp Gly 
85 

Phe Gly Pro Cys 



Ser Arg Arg Gly 

120 

Met Val Asp Tyr 
135 

Arg Val Arg Leu 
150 

Glu Gly Phe Val 
165 



lie Ala Thr Leu 
10 

Glu He Gly Ser 
25 

Asp Glu Asp Arg 



Thr Asp Ala Ala 

60 

Leu Leu Ser His 
75 

He Phe Gly Leu 
90 

Ala Val Asp Gly 
105 

Gin Val Thr Val 



Val Val Pro Ser 

140 

Gly Ala Tyr Leu 
155 

Asn Phe Asn Ala 
170 



Thr Ser Thr Gly 
15 

Thr Asp Gin Ser 
30 

Asn Val Thr Arg 
45 

Pro Thr Asp Thr 



Arg Val Phe Arg 

80 

Leu Asn Asn Val 
95 

Phe Ala Leu Thr 
110 

Tyr Ser Val Asp 
125 

Gly Val Arg He 



Ala Asp Gly Thr 

160 

Gly Thr Leu Gly 
175 



<210> 41 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN00355 



<400> 41 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 60 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 

etc gac cag gac agt gec acc aca att ttg gag gat tac aag aac atg 163 

Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu Asp Tyr Lys Asn Met 

10 15 20 
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acc aac ate cgc gta get ate gtg ggc tac gga aac ctg gga cgc age 211 
Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg Ser 

25 30 35 

gtc gaa aag ctt att gee aag cag ccc gac atg gac ctt gta gga ate 259 
Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly lie 
40 45 50 

ttc teg cgc egg gec acc etc gac aca aag acg cca gtc ttt gat gtc 307 
Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 

gee gac gtg gac aag cac gec gac gac gtg gac gtg ctg ttc ctg tgc 355 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 

atg ggc tec gec acc gac ate cct gag cag gca cca aag ttc gcg cag 403 
Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala Gin 

90 95 100 

ttc gec tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 451 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro Arg 

105 110 115 

cac cgc cag gtc atg aac gaa gee gec acc gca gec ggc aac gtt gca 499 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 

ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 547 
Leu val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg Val 
135 140 145 

tac gca gcg gca gtc tta gee gag cac cag cag cac acc ttc tgg ggc 595 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 

cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate cct ggc 643 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro Gly 

170 175 180 

gtt caa aag gca gtc cag tac acc etc cca tec gaa gac gee ctg gaa 691 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 

185 190 195 

aag gee cgc cgc ggc gaa gee ggc gac ctt acc gga aag caa acc cac 739 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 "210 

aag cgc caa tgc ttc gtg gtt gee gac gcg gee gat cac gag cgc ate 787 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg lie 
215 220 225 

gaa aac gac ate cgc acc atg cct gat tac ttc gtt ggc tac gaa gtc 835 
Glu Asn Asp lie Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 

gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 883 
Glu Val Asn Phe lie Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 

250 255 260 

atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 931 
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Met Pro His Gly Gly His Val lie 

265 

aac cac acc gtg gaa tac ate etc 
Asn His Thr Val Glu Tyr lie Leu 
280 285 

acc get tec tea cag ate get ttc 
1027 

Thr Ala Ser Ser Gin He Ala Phe 
295 300 

cag cag ggc caa age gga get ttc 
1075 

Gin Gin Gly Gin Ser Gly Ala Phe 
310 315 

ctg etc tec cca gag aac ttg gac 
1120 

Leu Leu Ser Pro Glu Asn Leu Asp 

330 

taatttagct cgaggggcaa gga 
1143 



Thr Thr Gly Asp Thr Gly Gly Phe 
270 275 

aag ctg gac cga aac cca gat ttc 979 

Lys Leu Asp Arg Asn Pro Asp Phe 

290 

ggt cgc gca get cac cgc atg aag 

Gly Arg Ala Ala His Arg Met Lys 

305 

acc gtc etc gaa gtt get cca tac 

Thr Val Leu Glu Val Ala Pro Tyr 
320 325 

gat ctg ate gca cgc gac gtc 

Asp Leu He Ala Arg Asp Val 
335 340 



<210> 42 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu 
1 5 10 15 

Asp Tyr Lys Asn Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly 

20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala 

85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 

100 105 110 

Arg Asp He Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser He Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 
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His Thr Phe Trp 



Arg Arg lie Pro 

180 

Glu Asp Ala Leu 
195 

Gly Lys Gin Thr 
210 

Asp His Glu Arg 
225 

Val Gly Tyr Glu 



Ser Glu His Thr 

260 

Asp Thr Gly Gly 
275 

Arg Asn Pro Asp 
290 

Ala His Arg Met 
305 

Glu Val Ala Pro 



Ala Arg Asp Val 

340 



Gly Pro Gly Leu 
165 

Gly Val Gin Lys 



Glu Lys Ala Arg 

200 

His Lys Arg Gin 
215 

lie Glu Asn Asp 
230 

Val Glu Val Asn 
245 

Gly Met Pro His 



Phe Asn His Thr 

280 

Phe Thr Ala Ser 
295 

Lys Gin Gin Gly 
310 

Tyr Leu Leu Ser 
325 



Ser Gin Gly His 
170 

Ala Val Gin Tyr 
185 

Arg Gly Glu Ala 



Cys Phe Val Val 

220 

lie Arg Thr Met 
235 

Phe lie Asp Glu 
250 

Gly Gly His Val 
265 

Val Glu Tyr lie 



Ser Gin lie Ala 

300 

Gin Ser Gly Ala 
315 

Pro Glu Asn Leu 
330 



Ser Asp Ala Leu 
175 

Thr Leu Pro Ser 
190 

Gly Asp Leu Thr 
205 

Ala Asp Ala Ala 



Pro Asp Tyr Phe 

240 

Ala Thr Phe Asp 
255 

lie Thr Thr Gly 
270 

Leu Lys Leu Asp 
285 

Phe Gly Arg Ala 



Phe Thr Val Leu 

320 

Asp Asp Leu lie 
335 



<210> 43 

<211> 958 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> FRXA00352 

<400> 43 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 60 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 

etc gac cag gac agt gee ace aca att ttg gag gat tac aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu Asp Tyr Lys Asn Met 

10 15 20 

acc aac ate cgc gta get ate gtg ggc tac gga aac ctg gga cgc age 211 
Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg Ser 
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25 30 35 

gtc gaa aag ctt att gcc aag cag ccc gac atg gac ctt gta gga ate 259 
Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly lie 
40 45 50 

ttc teg cgc egg gcc acc etc gac aca aag acg cca gtc ttt gat gtc 307 
Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 

gcc gac gtg gac aag cac gcc gac gac gtg gac gtg ctg ttc ctg tgc 355 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 

atg ggc tec gcc acc gac ate cct gag cag gca cca aag ttc gcg cag 403 
Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala Pro Lys Phe Ala Gin 

90 95 100 

ttc gcc tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 451 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro Arg 

105 110 115 

cac cgc cag gtc atg aac gaa gcc gcc acc gca gcc ggc aac gtt gca 499 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 

ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 547 
Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg Val 
135 140 145 

tac gca gcg gca gtc tta gcc gag cac cag cag cac acc ttc tgg ggc 595 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 

cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate cct ggc 643 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro Gly 

170 175 180 

gtt caa aag gca gtc cag tac acc etc cca tec gaa gac gcc ctg gaa 691 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 

185 190 195 

aag gcc cgc cgc ggc gaa gcc ggc gac ctt acc gga aag caa acc cac 739 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 210 

aag cgc caa tgc ttc gtg gtt gcc gac gcg gcc gat "cac gag cgc ate 787 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg He 
215 220 225 

gaa aac gac ate cgc acc atg cct gat tac ttc gtt ggc tac gaa gtc 835 
Glu Asn Asp He Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 

gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 883 
Glu Val Asn Phe He Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 

250 255 260 

atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 931 
Met Pro His Gly Gly His Val He Thr Thr Gly Asp Thr Gly Gly Phe 

265 270 275 
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aac cac acc gtg gaa tac ate etc aag 958 
Asn His Thr Val Glu Tyr lie Leu Lys 
280 285 



<210> 44 
<211> 286 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu 
15 10 15 

Asp Tyr Lys Asn Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly 

20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala 

85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 

100 105 110 

Arg Asp He Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser He Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 

His Thr Phe Trp Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu 

165 170 175 

Arg Arg He Pro Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser 

180 185 "* 190 

Glu Asp Ala Leu Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr 
195 200 205 

Gly Lys Gin Thr His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala 
210 215 220 

Asp His Glu Arg He Glu Asn Asp He Arg Thr Met Pro Asp Tyr Phe 
225 230 235 240 

Val Gly Tyr Glu Val Glu Val Asn Phe He Asp Glu Ala Thr Phe Asp 

245 250 255 

Ser Glu His Thr Gly Met Pro His Gly Gly His Val He Thr Thr Gly 
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260 265 270 

Asp Thr Gly Gly Phe Asn His Thr Val Glu Tyr lie Leu Lys 
275 280 285 



<210> 45 
<211> 1400 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1377) 
<223> RXA00972 

<400> 45 

cct gca cct ggt tgg cgt ttc cgc acc gga gaa gat gta aca atg get 48 
Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
1 5 10 15 

aca gtt gaa aat ttc aat gaa ctt ccc gca cac gta tgg cca cgc aat 96 
Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 

20 25 30 

gec gtg cgc caa gaa gac ggc gtt gtc acc gtc get ggt gtg cct ctg 144 
Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 
35 40 45 

cct gac etc get gaa gaa tac gga acc cca ctg ttc gta gtc gac gag 192 
Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 
50 55 60 

gac gat ttc cgt tec cgc tgt cgc gac atg get acc gca ttc ggt gga 240 
Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 
65 70 75 80 

cca ggc aat gtg cac tac gca tct aaa gcg ttc ctg acc aag acc att 288 
Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr lie 

85 90 95 

gca cgt tgg gtt gat gaa gag ggg ctg gca ctg gac att gca tec ate 336 
Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala Ser lie 

100 105 110 

aac gaa ctg ggc att gee ctg gec get ggt ttc ccc gee age cgt ate 384 
Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro "Ala Ser Arg lie 
115 120 125 

acc gcg cac ggc aac aac aaa ggc gta gag ttc ctg cgc gcg ttg gtt 432 
Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

caa aac ggt gtg gga cac gtg gtg ctg gac tec gca cag gaa eta gaa 480 
Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 
145 150 155 160 

ctg ttg gat tac gtt gee get ggt gaa ggc aag att cag gac gtg ttg 528 
Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys lie Gin Asp Val Leu 

165 170 175 
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ate cgc gta aag cca ggc ate gaa gca cac ace cac gag ttc ate gee 576 
lie Arg Val Lys Pro Gly lie Glu Ala His Thr His Glu Phe lie Ala 

180 185 190 

act age cac gaa gac cag aag ttc gga ttc tec ctg gca tec ggt tec 624 
Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser Gly Ser 
195 200 205 

gca ttc gaa gca gca aaa gee gec aac aac gca gaa aac ctg aac ctg 672 
Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn Leu 
210 215 220 

gtt ggc ctg cac tgc cac gtt ggt tec cag gtg ttc gac gee gaa ggc 720 
Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala Glu Gly 
225 230 235 240 



ggc att gee tat ace gca get gaa gaa cca etc aac gtc gca gaa gtt 
Gly lie Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Val 
275 280 285 



ttc aag ctg gca gca gaa cgc gtg ttg ggc ctg tac tea cag ate cac 7 68 
Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin lie His 

245 250 255 

age gaa ctg ggc gtt gec ctt cct gaa ctg gat etc ggt ggc gga tac 816 
Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly Gly Tyr 

260 265 270 



864 



gec tec gac ctg etc ace gca gtc gga aaa atg gca gcg gaa eta ggc 912 
Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu Leu Gly 
290 295 300 

ate gac gca cca ace gtg ctt gtt gag ccc ggc cgc get ate gca ggc 960 
He Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala He Ala Gly 
305 310 315 320 

ccc tec acc gtg acc ate tac gaa gtc ggc ace ace aaa gac gtc cac 
1008 

Pro Ser Thr Val Thr He Tyr Glu Val Gly Thr Thr Lys Asp Val His 

325 330 335 

gta gac gac gac aaa acc cgc cgt tac ate gec gtg gac gga ggc atg 
1056 

Val Asp Asp Asp Lys Thr Arg Arg Tyr He Ala Val Asp Gly Gly Met 

340 345 350 

tec gac aac ate cgc cca gca etc tac ggg tec gaa "tac gac gee cgc 
1104 

Ser Asp Asn He Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp Ala Arg 
355 360 365 

gta gta tec cgc ttc gee gaa gga gac cca gta age acc cgc ate gtg 
1152 

Val Val Ser Arg Phe Ala Glu Gly Asp Pro Val Ser Thr Arg He Val 
370 375 380 

ggc tec cac tgc gaa tec ggc gat ate ctg ate aac gat gaa ate tac 
1200 

Gly Ser His Cys Glu Ser Gly Asp He Leu He Asn Asp Glu He Tyr 

385 390 395 400 
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cca tct gac ate acc age ggc gac ttc ctt gca etc gca gee acc ggc 
1248 

Pro Ser Asp lie Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala Thr Gly 

405 410 415 

gca tac tgc tac gec atg age tec cgc tac aac gee ttc aca egg ccc 
1296 

Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr Arg Pro 

420 425 430 

gee gtc gtg tec gtc cgc get ggc age tec cgc etc atg ctg cgc cgc 
1344 

Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu Arg Arg 
435 440 445 

gaa acg etc gac gac ate etc tea eta gag gca taacgctttt cgacgcctga 
1397 

Glu Thr Leu Asp Asp lie Leu Ser Leu Glu Ala 
450 455 

ccc 
1400 



<210> 46 
<211> 459 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
15 10 15 

Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 

20 25 30 

Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 
35 40 45 

Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 
50 55 60 

Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 
65 70 75 80 

Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr lie 

85 90 " 95 

Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala Ser lie 

100 105 110 

Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro Ala Ser Arg He 
115 120 125 

Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 
145 150 155 160 

Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp Val Leu 
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165 

lie Arg Val Lys Pro Gly 

180 

Thr Ser His Glu Asp Gin 
195 

Ala Phe Glu Ala Ala Lys 
210 

Val Gly Leu His Cys His 
225 230 

Phe Lys Leu Ala Ala Glu 

245 

Ser Glu Leu Gly Val Ala 

260 

Gly lie Ala Tyr Thr Ala 
275 

Ala Ser Asp Leu Leu Thr 
290 

lie Asp Ala Pro Thr Val 
305 310 

Pro Ser Thr Val Thr lie 

325 

Val Asp Asp Asp Lys Thr 

340 

Ser Asp Asn lie Arg Pro 
355 

Val Val Ser Arg Phe Ala 
370 

Gly Ser His Cys Glu Ser 
385 390 

Pro Ser Asp lie Thr Ser 

405 

Ala Tyr Cys Tyr Ala Met 

420 

Ala Val Val Ser Val Arg 
435 

Glu Thr Leu Asp Asp lie 
450 



170 

lie Glu Ala His Thr 
185 

Lys Phe Gly Phe Ser 
200 

Ala Ala Asn Asn Ala 
215 

Val Gly Ser Gin Val 

235 

Arg Val Leu Gly Leu 

250 

Leu Pro Glu Leu Asp 
265 

Ala Glu Glu Pro Leu 
280 

Ala Val Gly Lys Met 
295 

Leu Val Glu Pro Gly 

315 

Tyr Glu Val Gly Thr 

330 

Arg Arg Tyr lie Ala 
345 

Ala Leu Tyr Gly Ser 
360 

Glu Gly Asp Pro Val 
375 

Gly Asp lie Leu lie 

395 

Gly Asp Phe Leu Ala 

410 

Ser Ser Arg Tyr Asn 
425 

Ala Gly Ser Ser Arg 
440 

Leu Ser Leu Glu Ala 
455 



175 

His Glu Phe lie Ala 
190 

Leu Ala Ser Gly Ser 
205 

Glu Asn Leu Asn Leu 
220 

Phe Asp Ala Glu Gly 

240 

Tyr Ser Gin lie His 

255 

Leu Gly Gly Gly Tyr 
270 

Asn Val Ala Glu Val 
285 

Ala Ala Glu Leu Gly 
300 

Arg Ala lie Ala Gly 

320 

Thr Lys Asp Val His 

335 

Val Asp Gly Gly Met 
350 

Glu Tyr Asp Ala Arg 
365 

Ser Thr Arg lie Val 
380 

Asn Asp Glu lie Tyr 

400 

Leu Ala Ala Thr Gly 

415 

Ala Phe Thr Arg Pro 
430 

Leu Met Leu Arg Arg 
445 



<210> 47 
<211> 2121 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (2098) 
<223> RXA02653 



<400> 47 

agacagagtg ttagtgcgtg gggcagctct cactttcatc gacatcactc gagtatgctc 60 

accggccgta ttcattccaa taacccgcac agggaaacta atg ata ccg aag ccc 11 

Met lie Pro Lys Pro 
1 5 



gac gtg acc gac tta tat tta gag gac etc tta aat gag ggt teg gaa 
Asp Val Thr Asp Leu Tyr Leu Glu Asp Leu Leu Asn Glu Gly Ser Glu 

10 15 20 



163 



aag att egg tec gee aag gat ctt tec gaa ctt agg aca gtt eta aaa 211 
Lys He Arg Ser Ala Lys Asp Leu Ser Glu Leu Arg Thr Val Leu Lys 

25 30 35 

gag gtt tec tec caa att cag gaa cga get ggg aaa aaa gat gaa gaa 259 
Glu Val Ser Ser Gin He Gin Glu Arg Ala Gly Lys Lys Asp Glu Glu 
40 45 50 

tgg gga atg ggg gee act tgg egg gag ctg tac ccc age ate gtg gaa 
Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr Pro Ser He Val Glu 
55 60 65 



ggc aca ttg gtg cac aat ttg gta aaa gag gga tat gee aga atg cgt 
Gly Thr Leu Val His Asn Leu Val Lys Glu Gly Tyr Ala Arg Met Arg 
150 155 160 165 



307 



cgc get tec tac gaa ggg cgt gac age eta ate gga ttt gat cac tta 355 

Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu He Gly Phe Asp His Leu 

70 75 80 85 

gec egg gaa atg gaa aga tta gee ttc ggc cca cca tec gaa agt ttt 403 

Ala Arg Glu Met Glu Arg Leu Ala Phe Gly Pro Pro Ser Glu Ser Phe 

90 95 100 

gaa tac etc caa gaa etc gta aaa tec gga gtg gta gac ate act cac 451 

Glu Tyr Leu Gin Glu Leu Val Lys Ser Gly Val Val Asp He Thr His 

105 HO 115 

ctg cat cgt ggc egg gaa cca ctg aca gat tta gtt cgt gaa ctt gaa 499 

Leu His Arg Gly Arg Glu Pro Leu Thr Asp Leu Val Arg Glu Leu Glu 

120 125 130 

ata act gtg gtg ata gac get gtt ctt ccc ccg ccg gga gta gtg cca 547 

He Thr Val Val He Asp Ala Val Leu Pro Pro Pro Gly Val Val Pro 

135 140 145 



595 



cct ggg act egg ggg tta gat gta gcg get gac ggc acc gtt caa ggg 643 
Pro Gly Thr Arg Gly Leu Asp Val Ala Ala Asp Gly Thr Val Gin Gly 

170 175 180 

caa cga cat ttg get gca gtc gga egg atg acg gaa gat gtg gtt ttg 691 
Gin Arg His Leu Ala Ala Val Gly Arg Met Thr Glu Asp Val Val Leu 

185 190 195 
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ggt aat gac aca ttg teg cga tea tta cat gac ata ate ccg aag tgg 
Gly Asn Asp Thr Leu Ser Arg Ser Leu His Asp lie He Pro Lys Trp 
200 205 210 

get cgt cga gtt ate cgc gac gcg age acg tat ccc gat agg gta cat 
Ala Arg Arg Val lie Arg Asp Ala Ser Thr Tyr Pro Asp Arg Val His 
215 220 225 



act tea gat ccg gee aca tgc cgc cac ctg att gaa gaa ttc ggg agt 
Thr Ser Asp Pro Ala Thr Cys Arg His Leu He Glu Glu Phe Gly Ser 

250 255 260 

cct gtg aat gta etc cat tea ggt tct atg cct cgt aat ata aat gag 
Pro Val Asn Val Leu His Ser Gly Ser Met Pro Arg Asn He Asn Glu 

265 270 275 

ttg gtt gac gec ggc att cag atg ggg gtg gat act cga ata ttt ttt 
Leu Val Asp Ala Gly He Gin Met Gly Val Asp Thr Arg He Phe Phe 
280 285 290 

gee cgc aaa gcg aat aag ggt ctt acc ttc gtt gat gec gtt aaa gac 
1027 

Ala Arg Lys Ala Asn Lys Gly Leu Thr Phe Val Asp Ala Val Lys Asp 
295 300 305 

acc ggt cat ggt gta gat gta gec agt gaa cga gag tta tct cag gtg 
1075 

Thr Gly His Gly Val Asp Val Ala Ser Glu Arg Glu Leu Ser Gin Val 
310 315 320 325 

ctt aat cgt gga gtc cca gga gag egg ate att eta tec gca get ate 
1123 

Leu Asn Arg Gly Val Pro Gly Glu Arg He He Leu Ser Ala Ala He 

330 335 340 

aaa ccg gac aga eta ttg gca tta gcg ate gaa aat ggc gtg ate ate 
1171 

Lys Pro Asp Arg Leu Leu Ala Leu Ala He Glu Asn Gly Val He He 

345 350 355 

tct gtg gat teg cgt gat gaa tta gat cgc att teg get ttg gtt ggt 
1219 

Ser Val Asp Ser Arg Asp Glu Leu Asp Arg He Ser Ala Leu Val Gly 
360 365 370 

gac cgc gtt gca cga gtt gcg cct aga gta get cca gat cct gca gtc 
1267 

Asp Arg Val Ala Arg Val Ala Pro Arg Val Ala Pro Asp Pro Ala Val 

375 380 385 

tta cct cca act aga ttt ggt gag cgt get gca gac tgg ggt aat egg 
1315 

Leu Pro Pro Thr Arg Phe Gly Glu Arg Ala Ala Asp Trp Gly Asn Arg 
390 395 400 405 

ctt acc gag gtg ata ccc ggc gtg gat att gtg ggt ctt cac gtt cac 
1363 



739 



787 



ggt act cca ccg ctt ccg gca egg ttg gaa ccc tgg gcg gaa aag etc 835 
Gly Thr Pro Pro Leu Pro Ala Arg Leu Glu Pro Trp Ala Glu Lys Leu 
230 235 240 245 



883 



931 



979 
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Leu Thr Glu Val lie Pro Gly Val Asp lie Val Gly Leu His Val His 

410 415 420 

etc cat ggc tat get gca aaa gac cgt get ctg get ctg cag gaa tgt 
1411 

Leu His Gly Tyr Ala Ala Lys Asp Arg Ala Leu Ala Leu Gin Glu Cys 

425 430 435 

tgc caa etc gtc gat tct etc aga gaa tgc ggg cat tec cca cag ttt 
1459 

Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly His Ser Pro Gin Phe 
440 445 450 

att gac ctt gga gga ggg gtg cct atg age tac att gaa tct gag gaa 
1507 

lie Asp Leu Gly Gly Gly Val Pro Met Ser Tyr lie Glu Ser Glu Glu 
455 460 465 

gat tgg ate cgt tat caa tec get aaa tct gcg act tea gee ggg tat 
1555 

Asp Trp lie Arg Tyr Gin Ser Ala Lys Ser Ala Thr Ser Ala Gly Tyr 
470 475 480 485 

gee gaa tec ttt acg tgg aaa gac gat ccg tta tct aat acg tac ccg 
1603 

Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu Ser Asn Thr Tyr Pro 

490 495 500 

ttc tat cag acc cca gtg cgc ggt aat tgg ttg aaa gac gtg ctt tct 
1651 

Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu Lys Asp Val Leu Ser 

505 510 515 

aag ggg gta get cag atg etc att gac egg gga ttg egg tta cac ata 
1699 

Lys Gly Val Ala Gin Met Leu lie Asp Arg Gly Leu Arg Leu His lie 
520 525 530 

gag cct ggt cga agt tta eta gat ggg tgt ggc gtc act ctt gee gaa 
1747 

Glu Pro Gly Arg Ser Leu Leu Asp Gly Cys Gly Val Thr Leu Ala Glu 
535 540 545 

gtt get ttt gtg aaa acc cga agt gac ggg ttg cct eta gtg gga ctg 
1795 

Val Ala Phe Val Lys Thr Arg Ser Asp Gly Leu Pro Leu Val Gly Leu 

550 555 560 565 

get atg aac cga acg cag tgc egg act aca tec gat gat ttt etc att 
1843 

Ala Met Asn Arg Thr Gin Cys Arg Thr Thr Ser Asp Asp Phe Leu He 

570 575 580 

gat ccc ctg cat ate act gac ggt gat gta ggc gag gaa ate gaa gca 
1891 

Asp Pro Leu His He Thr Asp Gly Asp Val Gly Glu Glu He Glu Ala 

585 590 595 

tat eta gtg ggt gee tac tgc ate gaa gat gag ctg att tta cgc egg 
1939 

Tyr Leu Val Gly Ala Tyr Cys He Glu Asp Glu Leu He Leu Arg Arg 
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600 605 610 

cga ate cgc ttc ccg aga gga gtc aaa cca gga gat ate ate gga att 
1987 

Arg He Arg Phe Pro Arg Gly Val Lys Pro Gly Asp He He Gly He 
615 620 625 

cct aac acc gca gga tac ttc atg cat ate ttg gaa agt gca teg cac 
2035 

Pro Asn Thr Ala Gly Tyr Phe Met His He Leu Glu Ser Ala Ser His 

630 635 640 645 

caa ate ccg ttg gcg aaa aat gta gtg tgg ccg gag ggg cag tta gac 
2083 

Gin He Pro Leu Ala Lys Asn Val Val Trp Pro Glu Gly Gin Leu Asp 

650 655 660 

gat ate gat gcg gat taagacataa ccattcgcta ate 
2121 

Asp He Asp Ala Asp 

665 



<210> 48 
<211> 666 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Met He Pro Lys Pro Asp Val Thr Asp Leu Tyr Leu Glu Asp Leu Leu 
15 10 15 

Asn Glu Gly Ser Glu Lys He Arg Ser Ala Lys Asp Leu Ser Glu Leu 

20 25 30 

Arg Thr Val Leu Lys Glu Val Ser Ser Gin He Gin Glu Arg Ala Gly 
35 40 45 

Lys Lys Asp Glu Glu Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr 
50 55 60 

Pro Ser He Val Glu Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu He 
65 70 75 80 

Gly Phe Asp His Leu Ala Arg Glu Met Glu Arg Leu Ala Phe Gly Pro 

85 90 95 

Pro Ser Glu Ser Phe Glu Tyr Leu Gin Glu Leu Val Lys Ser Gly Val 

100 105 HO 

Val Asp He Thr His Leu His Arg Gly Arg Glu Pro Leu Thr Asp Leu 
115 120 125 

Val Arg Glu Leu Glu He Thr Val Val He Asp Ala Val Leu Pro Pro 
130 135 140 

Pro Gly Val Val Pro Gly Thr Leu Val His Asn Leu Val Lys Glu Gly 
145 150 155 160 

Tyr Ala Arg Met Arg Pro Gly Thr Arg Gly Leu Asp Val Ala Ala Asp 

165 170 175 
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Gly Thr Val Gin Gly Gin Arg His Leu Ala Ala Val Gly Arg Met Thr 

180 185 190 

Glu Asp Val Val Leu Gly Asn Asp Thr Leu Ser Arg Ser Leu His Asp 
195 200 205 

lie lie Pro Lys Trp Ala Arg Arg Val lie Arg Asp Ala Ser Thr Tyr 
210 215 220 

Pro Asp Arg Val His Gly Thr Pro Pro Leu Pro Ala Arg Leu Glu Pro 
225 230 235 240 

Trp Ala Glu Lys Leu Thr Ser Asp Pro Ala Thr Cys Arg His Leu lie 

245 250 255 

Glu Glu Phe Gly Ser Pro Val Asn Val Leu His Ser Gly Ser Met Pro 

260 265 270 

Arg Asn lie Asn Glu Leu Val Asp Ala Gly lie Gin Met Gly Val Asp 
275 280 285 

Thr Arg He Phe Phe Ala Arg Lys Ala Asn Lys Gly Leu Thr Phe Val 
290 295 300 

Asp Ala Val Lys Asp Thr Gly His Gly Val Asp Val Ala Ser Glu Arg 
305 310 315 320 

Glu Leu Ser Gin Val Leu Asn Arg Gly Val Pro Gly Glu Arg He He 

325 330 335 

Leu Ser Ala Ala lie Lys Pro Asp Arg Leu Leu Ala Leu Ala He Glu 

340 345 350 

Asn Gly Val He He Ser Val Asp Ser Arg Asp Glu Leu Asp Arg He 
355 360 , 365 

Ser Ala Leu Val Gly Asp Arg Val Ala Arg Val Ala Pro Arg Val Ala 
370 375 380 

Pro Asp Pro Ala Val Leu Pro Pro Thr Arg Phe Gly Glu Arg Ala Ala 
385 390 395 400 

Asp Trp Gly Asn Arg Leu Thr Glu Val He Pro Gly Val Asp He Val 

405 410 415 

Gly Leu His Val His Leu His Gly Tyr Ala Ala Lys "Asp Arg Ala Leu 

420 425 430 

Ala Leu Gin Glu Cys Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly 
435 440 445 

His Ser Pro Gin Phe He Asp Leu Gly Gly Gly Val Pro Met Ser Tyr 
450 455 460 

He Glu Ser Glu Glu Asp Trp He Arg Tyr Gin Ser Ala Lys Ser Ala 
465 470 475 480 

Thr Ser Ala Gly Tyr Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu 

485 490 495 
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Ser Asn Thr Tyr 

500 

Lys Asp Val Leu 
515 

Leu Arg Leu His 
530 

Val Thr Leu Ala 
545 

Pro Leu Val Gly 



Asp Asp Phe Leu 

580 

Glu Glu lie Glu 
595 

Leu lie Leu Arg 
610 

Asp lie lie Gly 
625 

Glu Ser Ala Ser 



Glu Gly Gin Leu 

660 



Pro Phe Tyr Gin 



Ser Lys Gly Val 

520 

lie Glu Pro Gly 
535 

Glu Val Ala Phe 
550 

Leu Ala Met: Asn 
565 

lie Asp Pro Leu 



Ala Tyr Leu Val 
* 600 

Arg Arg lie Arg 
615 

lie Pro Asn Thr 
630 

His Gin lie Pro 
645 

Asp Asp lie Asp 



Thr Pro Val Arg 
505 

Ala Gin Met Leu 



Arg Ser Leu Leu 

540 

Val Lys Thr Arg 
555 

Arg Thr Gin Cys 
570 

His lie Thr Asp 
585 

Gly Ala Tyr Cys 



Phe Pro Arg Gly 

620 

Ala Gly Tyr Phe 
635 

Leu Ala Lys Asn 
650 

Ala Asp 
665 



Gly Asn Trp Leu 
510 

lie Asp Arg Gly 
525 

Asp Gly Cys Gly 



Ser Asp Gly Leu 

560 

Arg Thr Thr Ser 
575 

Gly Asp Val Gly 
590 

lie Glu Asp Glu 
605 

Val Lys Pro Gly 



Met His lie Leu 

640 

Val Val Trp Pro 
655 



<210> 49 
<211> 993 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (970) 

<223> RXA01393 

<400> 49 

caaaagcaga cctgtaatga agatttccat gatcaccatc gtgacctatg gaagtactta 60 

agtaaaatga ttggttctta acatggttta atatagcttc atg aac ccc att caa 115 

Met Asn Pro lie Gin 
1 5 

ctg gac act ttg etc tea ate att gat gaa ggc age ttc gaa ggc gee 163 
Leu Asp Thr Leu Leu Ser lie lie Asp Glu Gly Ser Phe Glu Gly Ala 

10 15 20 

tec tta gee ctt tec att tec ccc teg gcg gtg agt cag cgc gtt aaa 211 
Ser Leu Ala Leu Ser lie Ser Pro Ser Ala Val Ser Gin Arg Val Lys 

25 30 35 

get etc gag cat cac gtg ggt cga gtg ttg gta teg cgc ace caa ccg 259 
Ala Leu Glu His His Val Gly Arg Val Leu Val Ser Arg Thr Gin Pro 
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40 45 50 

gcc aaa gca acc gaa gcg ggt gaa gtc ctt gtg caa gca gcg egg aaa 3 07 
Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val Gin Ala Ala Arg Lys 
55 60 65 

atg gtg ttg ctg caa gca gaa act aaa gcg caa eta tct gga cgc ctt 355 
Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin Leu Ser Gly Arg Leu 
70 75 80 85 

get gaa ate ccg tta acc ate gcc ate aac gca gat teg eta tec aca 403 
Ala Glu lie Pro Leu Thr lie Ala lie Asn Ala Asp Ser Leu Ser Thr 

90 95 100 

tgg ttt cct ccc gtg ttc aac gag gta get tct tgg ggt gga gca acg 451 
Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser Trp Gly Gly Ala Thr 

105 110 115 

etc acg ctg cgc ttg gaa gat gaa gcg cac aca tta tec ttg ctg egg 499 
Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr Leu Ser Leu Leu Arg 
120 125 130 

cgt gga gat gtt tta gga gcg gta acc cgt gaa get aat ccc gtg gcg 547 
Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu Ala Asn Pro Val Ala 
135 140 145 

gga tgt gaa gta gta gaa ctt gga acc atg cgc cac ttg gcc att gca 595 
Gly Cys Glu Val Val Glu, Leu Gly Thr Met Arg His Leu Ala lie Ala 
150 155 160 165 

acc ccc tea ttg egg gat gcc tac atg gtt gat ggg aaa eta gat tgg 643 
Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp Gly Lys Leu Asp Trp 

170 175 180 

get gcg atg ccc gtc tta cgc ttc ggt ccc aaa gat gtg ctt caa gac 691 
Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys Asp Val Leu Gin Asp 

185 190 195 

cgt gac ctg gac ggg cgc gtc gat ggt cct gtg ggg cgc agg cgc gta 739 
Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val Gly Arg Arg Arg Val 
200 205 210 

tec att gtc ccg teg gcg gaa ggt ttt ggt gag gca att cgc cga ggc 787 
Ser lie Val Pro Ser Ala Glu Gly Phe Gly Glu Ala lie Arg Arg Gly 
215 220 225 

ctt ggt tgg gga ctt ctt ccc gaa acc caa get get ccc atg eta aaa 835 
Leu Gly Trp Gly Leu Leu Pro Glu Thr Gin Ala Ala Pro Met Leu Lys 
230 235 240 245 

gca gga gaa gtg ate etc etc gat gag ata ccc att gac aca ccg atg 883 
Ala Gly Glu Val lie Leu Leu Asp Glu He Pro He Asp Thr Pro Met 

250 255 260 

tat tgg caa cga tgg cgc ctg gaa tct aga tct eta get aga etc aca 931 
Tyr Trp Gin Arg Trp Arg Leu Glu Ser Arg Ser Leu Ala Arg Leu Thr 

265 270 275 

gac gcc gtc gtt gat gca gca ate gag gga ttg egg cct tagttacttc 980 
Asp Ala Val Val Asp Ala Ala He Glu Gly Leu Arg Pro 
280 285 290 
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tgaaaaggtt cag 993 



<210> 50 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Asn Pro lie Gin Leu Asp Thr Leu Leu Ser lie lie Asp Glu Gly 
15 10 15 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser lie Ser Pro Ser Ala Val 

20 25 30 

Ser Gin Arg Val Lys Ala Leu Glu His His Val Gly Arg Val Leu Val 
35 40 45 

Ser Arg Thr Gin Pro Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val 
50 55 60 

Gin Ala Ala Arg Lys Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin 
65 70 75 80 

Leu Ser Gly Arg Leu Ala Glu lie Pro Leu Thr lie Ala lie Asn Ala 

85 90 95 

Asp Ser Leu Ser Thr Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser 

100 105 110 

* 

Trp Gly Gly Ala Thr Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr 
115 120 125 

Leu Ser Leu Leu Arg Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu 
130 135 140 

Ala Asn Pro Val Ala Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg 
145 150 155 160 

His Leu Ala lie Ala Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp 

165 170 175 

Gly Lys Leu Asp Trp Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys 

180 185 190 

Asp Val Leu Gin Asp Arg Asp Leu Asp Gly Arg Val "Asp Gly Pro Val 
195 200 205 

Gly Arg Arg Arg Val Ser lie Val Pro Ser Ala Glu Gly Phe Gly Glu 
210 215 220 

Ala lie Arg Arg Gly Leu Gly Trp Gly Leu Leu Pro Glu Thr Gin Ala 
225 230 235 240 

Ala Pro Met Leu Lys Ala Gly Glu Val lie Leu Leu Asp Glu lie Pro 

245 250 255 

lie Asp Thr Pro Met Tyr Trp Gin Arg Trp Arg Leu Glu Ser Arg Ser 

260 265 270 
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275 280 285 

Arg Pro 
290 



<210> 51 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1603) 
<223> RXA00241 

<400> 51 

ggtctccagc ctttctaaac aattcatctg cacttgatta attggcccca agattacgcg 60 

aagtttagcg acttcgccgt acgtcaacta cgttaaatga gtg aat act caa tea 115 

Val Asn Thr Gin Ser 



1 5 

gat tct gcg ggg tct caa ggt gca gcg gec aca agt cgt act gta tct 
Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr Ser Arg Thr Val Ser 

10 15 20 



163 



att aga acc etc ate gcg ctg ate ate gga teg ace gtc ggc gcg gga 211 
lie Arg Thr Leu He Ala Leu He He Gly Ser Thr Val Gly Ala Gly 

25 30 35 



att ttc tec ate cct caa aac ate ggc tea gtc gca ggt ccc ggc gcg 
He Phe Ser He Pro Gin Asn He Gly Ser Val Ala Gly Pro Gly Ala 
40 45 50 

atg etc ate ggc tgg ctg ate gec ggt gtg ggc atg ttg tec gta gcg 
Met Leu He Gly Trp Leu He Ala Gly Val Gly Met Leu Ser Val Ala 
55 60 65 



259 



307 



ttc gtg ttc cat gtt ctt gec cgc cgt aaa cct cac etc gat tct ggc 355 
Phe Val Phe His Val Leu Ala Arg Arg Lys Pro His Leu Asp Ser Gly 
70 75 80 85 



gtc tac gca tat gcg cgt gtt gga ttg ggc gat tat gta ggt ttc tec 
Val Tyr Ala Tyr Ala Arg Val Gly Leu Gly Asp Tyr Val Gly Phe Ser 

90 95 ~ 100 



403 



tec get tgg ggt tat tgg ctg ggt tea gtc ate gec caa gtt ggc tac 451 
Ser Ala Trp Gly Tyr Trp Leu Gly Ser Val He Ala Gin Val Gly Tyr 

105 HO 115 



gca acg tta ttt ttc tec acg ttg ggc cac tac gta ccg ctg ttt tec 
Ala Thr Leu Phe Phe Ser Thr Leu Gly His Tyr Val Pro Leu Phe Ser 
120 125 130 



499 



caa gat cat cca ttt gtg tea gcg ttg gca gtt age get ttg acc tgg 547 
Gin Asp His Pro Phe Val Ser Ala Leu Ala Val Ser Ala Leu Thr Trp 
135 140 145 



ctg gtg ttt gga gtt gtt tec cga gga att age caa get get ttc ttg 



595 
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Leu Val Phe Gly Val Val Ser Arg Gly lie Ser Gin Ala Ala Phe Leu 
150 155 160 165 

aca acg gtc acc acc gtg gcc aaa att ctg cct ctg ttg tgc ttc ate 643 
Thr Thr Val Thr Thr Val Ala Lys lie Leu Pro Leu Leu Cys Phe He 

170 175 180 

ate ctt gtt gca ttc ttg ggc ttt age tgg gag aag ttc act gtt gat 691 
He Leu Val Ala Phe Leu Gly Phe Ser Trp Glu Lys Phe Thr Val Asp 

185 190 195 

tta tgg gcg cgt gat ggt ggc gtg ggc age att ttt gat cag gtg cgc 739 
Leu Trp Ala Arg Asp Gly Gly Val Gly Ser He Phe Asp Gin Val Arg 
200 205 210 

ggc ate atg gtg tac acc gtg tgg gtg ttc ate ggt ate gaa ggt gca 787 
Gly He Met Val Tyr Thr Val Trp Val Phe He Gly He Glu Gly Ala 
215 220 225 

teg gta tat tec cgc cag gca cgc tea cgc agt gat gtc age cga get 835 
Ser Val Tyr Ser Arg Gin Ala Arg Ser Arg Ser Asp Val Ser Arg Ala 
230 235 240 245 

acc gtg att ggt ttt gtg get gtt etc ctt ttg ctg gtg teg att tct 883 
Thr Val He Gly Phe Val Ala Val Leu Leu Leu Leu Val Ser He Ser 

250 255 260 

teg ctg age ttc ggt gta ctg acc caa caa gag etc get gcg tta cca 931 
Ser Leu Ser Phe Gly Val Leu Thr Gin Gin Glu Leu Ala Ala Leu Pro 

265 270 275 

gat aat tec atg gcg teg gtg etc gaa get gtt gtt ggt cca tgg ggt 979 
Asp Asn Ser Met Ala Ser Val Leu Glu Ala Val Val Gly Pro Trp Gly 
280 285 290 

gcc gca ttg att teg ttg ggt ctg tgt ctt teg gtt ctt ggg gcc tat 
1027 

Ala Ala Leu He Ser Leu Gly Leu Cys Leu Ser Val Leu Gly Ala Tyr 
295 300 305 

gtg tec tgg cag atg etc tgc gca gaa cca ctg gcg ttg atg gca atg 
1075 

Val Ser Trp Gin Met Leu Cys Ala Glu Pro Leu Ala Leu Met Ala Met 

310 315 320 325 

gat ggc etc att cca age aaa ate ggg gcc ate aac age cgc ggt get 
1123 

Asp Gly Leu He Pro Ser Lys He Gly Ala He Asn Ser Arg Gly Ala 

330 335 340 

gcc tgg atg get cag ctg ate tec acc ate gtg att cag att ttc ate 
1171 

Ala Trp Met Ala Gin Leu He Ser Thr He Val He Gin He Phe He 

345 350 355 

ate att ttc ttc etc aac gag acc acc tac gtc tec atg gtg caa ttg 
1219 

lie lie Phe Phe Leu Asn Glu Thr Thr Tyr Val Ser Met Val Gin Leu 
360 365 370 
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get acc aac eta tac ttg gtg cct tac ctg ttc tct gec ttt tat ctg 
1267 

Ala Thr Asn Leu Tyr Leu Val Pro Tyr Leu Phe Ser Ala Phe Tyr Leu 
375 380 385 

gtc atg ctg gca aca cgt gga aaa gga ate acc cac cca cat gec ggc 
1315 

Val Met Leu Ala Thr Arg Gly Lys Gly He Thr His Pro His Ala Gly 

390 395 400 405 

aca cgt ttt gat gat tec ggt cca gag ata tec cgc cga gaa aac cgc 
1363 

Thr Arg Phe Asp Asp Ser Gly Pro Glu He Ser Arg Arg Glu Asn Arg 

410 415 420 

aaa cac etc ate gtc ggt tta gta gca acg gtg tat tea gtg tgg ctg 
1411 

Lys His Leu He Val Gly Leu Val Ala Thr Val Tyr Ser Val Trp Leu 

425 430 435 

ttt tac get gca gaa ccg cag ttt gtc etc ttc gga gee atg gcg atg 
1459 

Phe Tyr Ala Ala Glu Pro Gin Phe Val Leu Phe Gly Ala Met Ala Met 
440 445 450 

ctt ccc ggc tta ate ccc tat gtg tgg aca agg att tat cgt ggc gaa 
1507 

Leu Pro Gly Leu He Pro Tyr Val Trp Thr Arg He Tyr Arg Gly Glu 
455 460 465 

cag gtg ttt aac cgc ttt gaa ate ggc gtg gtt gtt gtc ctg gtc gtt 
1555 

Gin Val Phe Asn Arg Phe Glu He Gly Val Val Val Val Leu Val Val 

470 475 480 485 

get gec age gcg ggc gtt att ggt ttg gtc aac gga tea eta teg ctt 
1603 

Ala Ala Ser Ala Gly Val He Gly Leu Val Asn Gly Ser Leu Ser Leu 

490 495 500 

taaacaccga aaccttcctg eta 
1626 



<210> 52 
<211> 501 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Val Asn Thr Gin Ser Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr 
15 10 15 

Ser Arg Thr Val Ser He Arg Thr Leu He Ala Leu He He Gly Ser 

20 25 30 

Thr Val Gly Ala Gly He Phe Ser He Pro Gin Asn He Gly Ser Val 
35 40 45 

Ala Gly Pro Gly Ala Met Leu He Gly Trp Leu He Ala Gly Val Gly 
50 55 60 
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Met Leu Ser Val Ala Phe Val Phe His Val Leu Ala Arg Arg Lys Pro 
65 70 75 80 

His Leu Asp Ser Gly Val Tyr Ala Tyr Ala Arg Val Gly Leu Gly Asp 

85 90 95 

Tyr Val Gly Phe Ser Ser Ala Trp Gly Tyr Trp Leu Gly Ser Val lie 

100 105 110 

Ala Gin Val Gly Tyr Ala Thr Leu Phe Phe Ser Thr Leu Gly His Tyr 
115 120 125 

Val Pro Leu Phe Ser Gin Asp His Pro Phe Val Ser Ala Leu Ala Val 
130 135 140 

Ser Ala Leu Thr Trp Leu Val Phe Gly Val Val Ser Arg Gly lie Ser 
145 150 155 160 

Gin Ala Ala Phe Leu Thr Thr Val Thr Thr Val Ala Lys lie Leu Pro 

165 170 175 

Leu Leu Cys Phe lie lie Leu Val Ala Phe Leu Gly Phe Ser Trp Glu 

180 185 190 

Lys Phe Thr Val Asp Leu Trp Ala Arg Asp Gly Gly Val Gly Ser lie 
195 200 205 

Phe Asp Gin Val Arg Gly lie Met Val Tyr Thr Val Trp Val Phe lie 
210 215 220 

Gly lie Glu Gly Ala Ser Val Tyr Ser Arg Gin Ala Arg Ser Arg Ser 
225 230 235 240 

Asp Val Ser Arg Ala Thr Val lie Gly Phe Val Ala Val Leu Leu Leu 

245 250 255 

Leu Val Ser lie Ser Ser Leu Ser Phe Gly Val Leu Thr Gin Gin Glu 

260 265 270 

Leu Ala Ala Leu Pro Asp Asn Ser Met Ala Ser Val Leu Glu Ala Val 
275 280 285 

Val Gly Pro Trp Gly Ala Ala Leu lie Ser Leu Gly Leu Cys Leu Ser 
290 295 300 

Val Leu Gly Ala Tyr Val Ser Trp Gin Met Leu Cys Ala Glu Pro Leu 
305 310 315 320 

Ala Leu Met Ala Met Asp Gly Leu lie Pro Ser Lys lie Gly Ala lie 

325 330 335 

Asn Ser Arg Gly Ala Ala Trp Met Ala Gin Leu lie Ser Thr lie Val 

340 345 350 

He Gin He Phe He He He Phe Phe Leu Asn Glu Thr Thr Tyr Val 
355 - 360 365 

Ser Met Val Gin Leu Ala Thr Asn Leu Tyr Leu Val Pro Tyr Leu Phe 
370 375 380 
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Ser Ala Phe Tyr 
385 

His Pro His Ala 



Arg Arg Glu Asn 

420 

Tyr Ser Val Trp 
435 

Gly Ala Met Ala 
450 

lie Tyr Arg Gly 
465 

Val Val Leu Val 



Gly Ser Leu Ser 

500 



Leu Val Met Leu 
390 

Gly Thr Arg Phe 
405 

Arg Lys His Leu 



Leu Phe Tyr Ala 

440 

Met Leu Pro Gly 
455 

Glu Gin Val Phe 
470 

Val Ala Ala Ser 
485 

Leu 



Ala Thr Arg Gly 
395 

Asp Asp Ser Gly 
410 

lie Val Gly Leu 
425 

Ala Glu Pro Gin 



Leu He Pro Tyr 

460 

Asn Arg Phe Glu 
475 

Ala Gly Val He 
490 



Lys Gly He Thr 

400 

Pro Glu He Ser 
415 

Val Ala Thr Val 
430 

Phe Val Leu Phe 
445 

Val Trp Thr Arg 



He Gly Val Val 

480 

Gly Leu Val Asn 
495 



<210> 53 
<211> 822 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (799) 

<223> RXA01394 

<400> 53 

gagcaaagtg tccagttgaa tggggttcat gaagctatat taaaccatgt taagaaccaa 60 

tcattttact taagtacttc cataggtcac gatggtgatc atg gaa ate ttc att 115 

Met Glu He Phe He 
1 5 

aca ggt ctg ctt ttg ggg gec agt ctt tta ctg tec ate gga ccg cag 
Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu Ser He Gly Pro Gin 

10 15 20 



163 



aat gta ctg gtg att aaa caa gga att aag cgc gaa gga etc att gcg 211 
Asn Val Leu Val He Lys Gin Gly He Lys Arg Glu Gly Leu He Ala 

25 30 35 



gtt ctt etc gtg tgt tta att tct gac gtc ttt ttg ttc ate gee ggc 
Val Leu Leu Val Cys Leu He Ser Asp Val Phe Leu Phe He Ala Gly 
40 45 50 

ace ttg ggc gtt gat ctt ttg tec aat gee gcg ccg ate gtg etc gat 
Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala Pro He Val Leu Asp 
55 60 65 



259 



307 



att atg cgc tgg ggt ggc ate get tac ctg tta tgg ttt gec gtc atg 355 
He Met Arg Trp Gly Gly He Ala Tyr Leu Leu Trp Phe Ala Val Met 
70 75 80 85 
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gca gcg aaa gac gcc atg aca aac aag gtg gaa gcg cca cag ate att 403 

Ala Ala Lys Asp Ala Met Thr Asn Lys Val Glu Ala Pro Gin lie lie 

90 95 100 

gaa gaa aca gaa cca acc gtg ccc gat gac acg cct ttg ggc ggt teg 451 

Glu Glu Thr Glu Pro Thr Val Pro Asp Asp Thr Pro Leu Gly Gly Ser 

105 110 115 

gcg gtg gcc act gac acg cgc aac egg gtg egg gtg gag gtg age gtc 499 

Ala Val Ala Thr Asp Thr Arg Asn Arg Val Arg Val Glu Val Ser Val 

120 125 130 

gat aag cag egg gtt tgg gta aag ccc atg ttg atg gca ate gtg ctg 547 

Asp Lys Gin Arg Val Trp Val Lys Pro Met Leu Met Ala lie Val Leu 

135 140 145 

acc tgg ttg aac ccg aat gcg tat ttg gac gcg ttt gtg ttt ate ggc 595 

Thr Trp Leu Asn Pro Asn Ala Tyr Leu Asp Ala Phe Val Phe lie Gly 
150 155 160 165 

ggc gtc ggc gcg caa tac ggc gac acc gga egg tgg att ttc gcc get 643 

Gly Val Gly Ala Gin Tyr Gly Asp Thr Gly Arg Trp lie Phe Ala Ala 

170 175 180 

ggc gcg ttc gcg gca age ctg ate tgg ttc ccg ctg gtg ggt ttc ggc 691 

Gly Ala Phe Ala Ala Ser Leu lie Trp Phe Pro Leu Val Gly Phe Gly 

185 190 195 

gca gca gca ttg tea cgc ccg ctg tec age ccc aag gtg tgg cgc tgg 739 

Ala Ala Ala Leu Ser Arg Pro Leu Ser Ser Pro Lys Val Trp Arg Trp 

200 205 210 

ate aac gtc gtc gtg gca gtt gtg atg acc gca ttg gcc ate aaa ctg 787 

lie Asn Val Val Val Ala Val Val Met Thr Ala Leu Ala lie Lys Leu 

215 220 225 

atg ttg atg ggt tagttttege gggttttgga ate 822 

Met Leu Met Gly 

230 



<210> 54 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Met Glu lie Phe lie Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu 
15 10 15 

Ser lie Gly Pro Gin Asn Val Leu Val He Lys Gin Gly He Lys Arg 

20 25 30 

Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser Asp Val Phe 
35 40 45 

Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala 
50 55 60 

Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala Tyr Leu Leu 
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65 

Trp Phe Ala Val 



Ala Pro Gin He 

100 

Pro Leu Gly Gly 
115 

Val Glu Val Ser 
130 

Met Ala He Val 
145 

Phe Val Phe He 



Trp He Phe Ala 

180 

Leu Val Gly Phe 
195 

Lys Val Trp Arg 
210 

Leu Ala He Lys 
225 



Met Ala Ala Lys 
85 

He Glu Glu Thr 



Ser Ala Val Ala 

120 

Val Asp Lys Gin 
135 

Leu Thr Trp Leu 
150 

Gly Gly Val Gly 
165 

Ala Gly Ala Phe 



Gly Ala Ala Ala 

200 

Trp He Asn Val 
215 

Leu Met Leu Met 
230 



75 

Asp Ala Met Thr 
90 

Glu Pro Thr Val 
105 

Thr Asp Thr Arg 



Arg Val Trp Val 

140 

Asn Pro Asn Ala 
155 

Ala Gin Tyr Gly 
170 

Ala Ala Ser Leu 
185 

Leu Ser Arg Pro 



Val Val Ala Val 

220 

Gly 



80 

Asn Lys Val Glu 
95 

Pro Asp Asp Thr 
110 

Asn Arg Val Arg 
125 

Lys Pro Met Leu 



Tyr Leu Asp Ala 

160 

Asp Thr Gly Arg 
175 

He Trp Phe Pro 
190 

Leu Ser Ser Pro 
205 

Val Met Thr Ala 



<210> 55 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA00865 

<400> 55 

ttatcggaat gtggcttggg cgattgttat gcaaaagttg ttaggttttt tgcggggttg 60 

tttaaccccc aaatgaggga agaaggtaac cttgaactct atg age aca ggt tta 115 

Met Ser Thr Gly Leu 
1 5 

aca get aag acc gga gta gag cac ttc ggc acc gtt gga gta gca atg 163 
Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr Val Gly Val Ala Met 

10 15 20 

gtt act cca ttc acg gaa tec gga gac ate gat ate get get ggc cgc 211 
Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp He Ala Ala Gly Arg 

25 30 35 

gaa gtc gcg get tat ttg gtt gat aag ggc ttg gat tct ttg gtt etc 259 
Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu Asp Ser Leu Val Leu 
40 45 50 
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gcg ggc acc act ggt gaa tec cca acg aca acc gec get gaa aaa eta 3 07 
Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr Ala Ala Glu Lys Leu 
55 60 65 

gaa ctg etc aag gee gtt cgt gag gaa gtt ggg gat egg gcg aag etc 355 
Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly Asp Arg Ala Lys Leu 
70 75 80 85 

ate gee ggt gtc gga acc aac aac acg egg aca tct gtg gaa ctt gcg 403 
lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr Ser Val Glu Leu Ala 

90 95 100 

gaa get get get tct get ggc gca gac ggc ctt tta gtt gta act cct 451 
Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu Leu Val Val Thr Pro 

105 110 115 

tat tac tec aag ccg age caa gag gga ttg ctg gcg cac ttc ggt gca 499 
Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu Ala His Phe Gly Ala 
120 125 130 

att get gca gca aca gag gtt cca att tgt etc tat gac att cct ggt 547 
He Ala Ala Ala Thr Glu Val Pro He Cys Leu Tyr Asp He Pro Gly 
135 140 145 

egg tea ggt att cca att gag tct gat acc atg aga cgc ctg agt gaa 595 
Arg Ser Gly He Pro He Glu Ser Asp Thr Met Arg Arg Leu Ser Glu 
150 155 160 165 

tta cct acg att ttg gcg gtc aag gac gee aag ggt gac etc gtt gca 643 
Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys Gly Asp Leu Val Ala 

170 175 180 

gee acg tea ttg ate aaa gaa acg gga ctt gee tgg tat tea ggc gat 691 
Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala Trp Tyr Ser Gly Asp 

185 190 195 

gac cca eta aac ctt gtt tgg ctt get ttg ggc gga tea ggt ttc att 739 
Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly Gly Ser Gly Phe He 
200 205 210 

tec gta att gga cat gca gee ccc aca gca tta cgt gag ttg tac aca 787 
Ser Val He Gly His Ala Ala Pro Thr Ala Leu Arg Glu Leu Tyr Thr 
215 220 225 

age ttc gag gaa ggc gac etc gtc cgt gcg egg gaa ate aac gee aaa 835 
Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg Glu "He Asn Ala Lys 
230 235 240 245 

eta tea ccg ctg gta get gee caa ggt cgc ttg ggt gga gtc age ttg 883 
Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu Gly Gly Val Ser Leu 

250 255 260 

gca aaa get get ctg cgt ctg cag ggc ate aac gta gga gat cct cga 931 
Ala Lys Ala Ala Leu Arg Leu Gin Gly lie Asn Val Gly Asp Pro Arg 

265 270 275 

ctt cca att atg get cca aat gag cag gaa ctt gag get etc cga gaa 979 
Leu Pro He Met Ala Pro Asn Glu Gin Glu Leu Glu Ala Leu Arg Glu 
280 285 290 
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gac atg aaa aaa get gga gtt eta taaatatgaa tgattcccga aat 
1026 

Asp Met Lys Lys Ala Gly Val Leu 
295 300 



<210> 56 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 
15 10 15 

* 

Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 

20 25 30 

lie Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 
35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 
50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro He Cys Leu 
130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 ~" 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 

Gly Ser Gly Phe He Ser Val He Gly His Ala Ala Pro Thr Ala Leu 
210 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Leu Arg Leu Gin Gly He Asn 
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260 265 270 

Val Gly Asp Pro Arg Leu Pro lie Met Ala Pro Asn Glu Gin Glu Leu 
275 280 285 

Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 



<210> 57 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXS02021 

<400> 57 

ttgggtcgcc gaggagatct aatcctggtt tgagttcaga gttcacaggt ttaagcctac 60 

aaaccttagt taaaacatga tggaagcggt cgattaaaaa atg agt gaa aac att 115 

Met Ser Glu Asn lie 
1 5 

cgc gga gcc caa gca gtt gga ate gca aat ate gec atg gac ggg acc 163 
Arg Gly Ala Gin Ala Val Gly lie Ala Asn lie Ala Met Asp Gly Thr 

10 15 20 

ate ctg gac acg tgg tac cca gaa ccc caa att ttc aac ccg gat cag 211 
lie Leu Asp Thr Trp Tyr Pro Glu Pro Gin lie Phe Asn Pro Asp Gin 

25 30 35 

tgg get gaa cgc tac cca ttg gaa gtg ggc acc aca cgc etc gga gca 259 
Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr Thr Arg Leu Gly Ala 
40 45 50 

aac gaa etc acc cca egg atg ctg cag ttg gta aaa ctg gac caa gat 307 
Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 
55 60 65 

cgc etc gtc gaa cag gta gca gtc cgc acc gtt ate ccc gat ctg tct 355 
Arg Leu Val Glu Gin Val Ala Val Arg Thr Val lie Pro Asp Leu Ser 
70 75 80 85 

caa cct cca gta gac gcg cac gat gtt tac ctg cgc "etc cac ctg ctt 403 
Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu Arg Leu His Leu Leu 

90 95 100 

tec cac egg ctg gtc cgc ccc cac gaa atg cac atg caa aac acc ttg 451 
Ser His Arg Leu Val Arg Pro His Glu Met His Met Gin Asn Thr Leu 

105 110 115 

gag ctg ctg tec gac gtg gtg tgg aca aac aag ggc cct tgc ctt cct 499 
Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys Gly Pro Cys Leu Pro 
120 125 130 

gaa aac ttt gag tgg gtg cgt ggt get ctg egg tec cgc gga etc ate 547 
Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Ser Arg Gly Leu lie 
135 140 145 
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cac gtc tac tgt gtg gac cgt ctt ccc cgc atg gtc gac tat gtg gtt 595 
His Val Tyr Cys Val Asp Arg Leu Pro Arg Met Val Asp Tyr Val Val 
150 155 160 165 



ccc cct gga gtc cgc ate tec gaa gca gaa cgc gtg cgc eta ggt gca 
Pro Pro Gly Val Arg He Ser Glu Ala Glu Arg Val Arg Leu Gly Ala 

170 175 180 

tac ctt get ccg ggt acc tct gtg ctg cgt gaa ggt ttc gtg tct ttc 
Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu Gly Phe Val Ser Phe 

185 190 195 

aac tec ggc acc ttg ggt gec gca aag gtg gaa ggc cgc ctg agt tec 
Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu Gly Arg Leu Ser Ser 
200 205 210 

ggt gtg gtc ate ggt gaa ggt tec gag att gga ctg tct tct act att 
Gly Val Val He Gly Glu Gly Ser Glu He Gly Leu Ser Ser Thr He 
215 220 225 



caa aac tgc aac ttt ggt gtc age tec gga ate ate gga gtc agt ctg 
Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He He Gly Val Ser Leu 

250 255 260 

gga gac aat tgc gac ate gga aat aac att gtc ttg gat gga gat acc 
Gly Asp Asn Cys Asp He Gly Asn Asn He Val Leu Asp Gly Asp Thr 

265 270 275 

ccc att tgg ttc gca gee gat gag gag tta cgc act ate gac tec ate 
Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg Thr He Asp Ser He 
280 285 290 

gaa ggc caa gca aat tgg tea ate aag cgt gaa tec ggc ttc cat gag 
1027 

Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu Ser Gly Phe His Glu 
295 300 305 

cca gtt gee cgc etc aaa get tgacccattt tcataaccag tgc 
1071 

Pro Val Ala Arg Leu Lys Ala 
310 315 



643 



691 



739 



787 



cag tec ccg aga gat gaa cag cgc cgc cgt ttg ccg ttg age ate ggc 835 
Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu Pro Leu Ser He Gly 
230 235 240 245 



883 



931 



979 



<210> 58 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Ser Glu Asn He Arg Gly Ala Gin Ala Val Gly He Ala Asn He 
15 10 15 

Ala Met Asp Gly Thr He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He 

20 25 30 

Phe Asn Pro Asp Gin Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr 
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35 



40 



45 



Thr Arg Leu Gly Ala Asn Glu Leu Thr Pro Arg Met Leu 
50 55 60 

Lys Leu Asp Gin Asp Arg Leu Val Glu Gin Val Ala Val 
65 70 75 

lie Pro Asp Leu Ser Gin Pro Pro Val Asp Ala His Asp 

85 90 

Arg Leu His Leu Leu Ser His Arg Leu Val Arg Pro His 

100 105 

Met Gin Asn Thr Leu Glu Leu Leu Ser Asp Val Val Trp 
115 120 125 

Gly Pro Cys Leu Pro Glu Asn Phe Glu Trp Val Arg Gly 
130 135 140 

Ser Arg Gly Leu lie His Val Tyr Cys Val Asp Arg Leu 
145 150 155 

Val Asp Tyr Val Val Pro Pro Gly Val Arg lie Ser Glu 

165 170 

Val Arg Leu Gly Ala Tyr Leu Ala Pro Gly Thr Ser Val 

180 185 

Gly Phe Val Ser Phe Asn Ser Gly Thr Leu Gly Ala Ala 
195 200 205 

Gly Arg Leu Ser Ser Gly Val Val He Gly Glu Gly Ser 
210 215 220 

Leu Ser Ser Thr He Gin Ser Pro Arg Asp Glu Gin Arg 
225 230 235 

Pro Leu Ser He Gly Gin Asn Cys Asn Phe Gly Val Ser 

245 250 

lie Gly Val Ser Leu Gly Asp Asn Cys Asp He Gly Asn 

260 265 

Leu Asp Gly Asp Thr Pro He Trp Phe Ala Ala Asp Glu 
275 280 285 

Thr He Asp Ser He Glu Gly Gin Ala Asn Trp Ser He 
290 295 300 

Ser Gly Phe His Glu Pro Val Ala Arg Leu Lys Ala 
305 310 315 



<210> 59 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 



Gin Leu Val 



Arg Thr Val 
80 

Val Tyr Leu 
95 

Glu Met His 
110 

Thr Asn Lys 



Ala Leu Arg 



Pro Arg Met 
160 

Ala Glu Arg 
175 

Leu Arg Glu 
190 

Lys Val Glu 



Glu He Gly 



Arg Arg Leu 
240 

Ser Gly He 
255 

Asn He Val 
270 

Glu Leu Arg 



Lys Arg Glu 
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<222> (101) . . (1273) 
<223> RXS02157 

<400> 59 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 
1 5 

act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 163 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 

10 15 20 

ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 211 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 

25 30 35 

tac ate gac ttg etc gcg ggc ate gca gtc aac gcg ttg ggc cac gee 259 
Tyr lie Asp Leu Leu Ala Gly lie Ala Val Asn Ala Leu Gly His Ala 
40 45 50 

cac ccg gcg ate ate gag gcg gtc acc aac cag ate ggc caa ctt ggt 307 
His Pro Ala lie lie Glu Ala Val Thr Asn Gin lie Gly Gin Leu Gly 
55 60 65 

cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gee gag 355 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gac gee acc etc gee gcg caa 403 
Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 

90 95 100 

acc egg gtt ttc ttc tgc aac teg ggc gee gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 

105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 
120 125 130 

cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 

170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 

185 190 " 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 
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tgc gat gag tac ggc ate ttg atg ate ace gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ccc gat gtg gtg acc atg gec aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 

250 255 260 

ggt get tgt ttg gec act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 

265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gec 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tct gtt gtc gat gac get ttc tgc gca gaa gtt gee 
1027 

Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gec aag gtt gac ggc gtt 
1075 

Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 

310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 
1123 

Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 

330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 
1171 

Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val lie 

345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 
1219 

Leu Asn Ala Pro Ala Asp Asn lie lie Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gee gag aca 
1267 

lie Thr Asp Glu Glu lie Ala Asp Ala Val Lys Ala lie Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 

1296 

lie Ala 

390 



<210> 60 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 60 
Met Ser Thr Leu 
1 

Thr Pro Pro Val 

20 

Asp Gin Gly Asn 
35 

Ala Leu Gly His 
50 

lie Gly Gin Leu 
65 

Val Glu Val Ala 



Thr Leu Ala Ala 

100 

Ala Asn Glu Ala 
115 

lie Leu Ala Ala 
130 

Ala Leu Thr Gly 
145 

Ser Gly Val Glu 



Met Val Glu Thr 

180 

lie Gin Gly Glu 
195 

Ala Val Arg Glu 
210 

Glu Val Gin Thr 
225 

His Asp Gly Val 



Gly Gly Leu Pro 

260 

Leu Met Thr Pro 
275 

Ala Cys Ala Ala 
290 

Cys Ala Glu Val 
305 



Glu Thr Trp Pro 
5 

Glu Leu Val Ser 



Val Tyr lie Asp 

40 

Ala His Pro Ala 
55 

Gly His Val Ser 
70 

Glu Glu Leu lie 
85 

Gin Thr Arg Val 



Ala Phe Lys lie 

120 

Val His Gly Phe 
135 

Gin Pro Asp Lys 
150 

Phe Tyr Pro Tyr 
165 

Asn Pro Thr Asp 



Thr Gly Val Val 

200 

Leu Cys Asp Glu 
215 

Gly Val Gly Arg 
230 

Val Pro Asp Val 
245 

lie Gly Ala Cys 



Gly Lys His Gly 

280 

Ala Lys Ala Val 
295 

Ala Arg Lys Gly 
310 



Gin Val lie lie 
10 

Gly Lys Gly Ala 
25 

Leu Leu Ala Gly 



lie lie Glu Ala 

60 

Asn Leu Phe Ala 
75 

Lys Arg Phe Ser 
90 

Phe Phe Cys Asn 
105 

Ala Arg Leu Thr 



His Gly Arg Thr 

140 

Arg Glu Ala Phe 
155 

Gly Asp Thr Asp 
170 

Val Ala Ala lie 
185 

Pro Ala Pro Glu 



Tyr Gly lie Leu 

220 

Thr Gly Asp Phe 
235 

Val Thr Met Ala 
250 

Leu Ala Thr Gly 
265 

Thr Thr Phe Gly 



Leu Ser Val Val 

300 

Glu Leu Phe Lys 
315 



Asn Thr Tyr Gly 
15 

Thr Val Thr Asp 
30 

lie Ala Val Asn 
45 

Val Thr Asn Gin 



Ser Arg Pro Val 

80 

Leu Asp Asp Ala 
95 

Ser Gly Ala Glu 
110 

Gly Arg Ser Arg 
125 

Met Gly Ser Leu 



Leu Pro Met Pro 

160 

Tyr Leu Arg Lys 
175 

Phe Leu Glu Pro 
190 

Gly Phe Leu Lys 
205 

Met lie Thr Asp 



Phe Ala His Gin 

240 

Lys Gly Leu Gly 
255 

Arg Ala Ala Glu 
270 

Gly Asn Pro Val 
285 

Asp Asp Ala Phe 



Glu Leu Leu Ala 

320 



88 



WO 01/00843 ^ ^ PCT/IB00/00923 



Lys Val Asp Gly Val Val 

325 

Val Val Leu Glu Arg Asp 

340 

Lys His Gly Val lie Leu 
355 

Thr Pro Pro Leu Val lie 
370 

Ala lie Ala Glu Thr He 
385 390 



Asp Val Arg Gly Arg 

330 

Val Ala Lys Gin Ala 
345 

Asn Ala Pro Ala Asp 
360 

Thr Asp Glu Glu He 
375 

Ala 



Gly Leu Met Leu Gly 

335 

Val Leu Asp Gly Phe 
350 

Asn He He Arg Leu 
365 

Ala Asp Ala Val Lys 
380 



<210> 61 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXC00733 

<400> 61 

acggcgaggt tgtcggtatt ggaacgcaca cgaatttgct gaacacgtgc ggtacctacc 60 

gtgaaattgt tgaatcccaa gagactgcgc aggcgcaatc atg agt aat act gca 115 

Met Ser Asn Thr Ala 
1 5 



ggc ccc cgc ggg egt tec cat cag gca gac gec gcg ccg aat caa aag 
Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala Ala Pro Asn Gin Lys 

10 15 20 



cat gac cgt aac acc tta att ttt gtt ate ttc eta gec gtc ctg age 
His Asp Arg Asn Thr Leu lie Phe Val He Phe Leu Ala Val Leu Ser 
40 45 50 

gtt gga ctt acc gtc ttg ggc cca tgg ttg ctg ggt aaa gec acc aac 
Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu Gly Lys Ala Thr Asn 
55 60 65 



aag gaa gat ate ate gcg cag ttg cag get gca ggt aaa cat aat cag 
Lys Glu Asp He He Ala Gin Leu Gin Ala Ala Gly Lys His Asn Gin 

90 95 100 



163 



gca cag aat ttc gga cca tct gec aaa agg ctt ttc gga att eta ggc 211 
Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu Phe Gly He Leu Gly 

25 30 35 



259 



307 



gtg gtg ttt gaa gga ttc eta tct aag cgc atg ccg get ggt gcg tea 355 
Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met Pro Ala Gly Ala Ser 
70 75 80 85 



403 



get tec atg atg gaa gac atg aac ctt gtt cca ggc tea ggc att gat 451 
Ala Ser Met Met Glu Asp Met Asn Leu Val Pro Gly Ser Gly He Asp 

105 HO H5 
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ttt gaa aaa tta gcc atg ate etc gga ctg gtg ate ggt get tat etc 499 
Phe Glu Lys Leu Ala Met He Leu Gly Leu Val He Gly Ala Tyr Leu 
120 125 130 

ate ggt age ctg ttg teg ttg ttc cag gcg egg atg etc aac cgc ate 547 
He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg Met Leu Asn Arg He 
135 140 145 

gtg caa agt gcc atg cac egg ctg cgc atg gag gtg gag gaa aaa ate 595 
Val Gin Ser Ala Met His Arg Leu Arg Met Glu Val Glu Glu Lys He 
150 155 160 165 

cac cgc eta ccg ctg age tat ttc gat tec ate aaa cgt ggt gat ctg 643 
His Arg Leu Pro Leu Ser Tyr Phe Asp Ser He Lys Arg Gly Asp Leu 



170 



175 180 



ctt age cgt gtg acc aac gat gtg gat aat ate ggt caa tec ctg caa 691 
Leu Ser Arg Val Thr Asn Asp Val Asp Asn He Gly Gin Ser Leu Gin 

185 I 90 195 

caa acc ttg tea cag gcg ate act tec eta ctg acc gtc ate ggt gtg 739 
Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu Thr Val He Gly Val 
200 205 210 

ttg gtg atg atg ttt ate ate tec cca ctg etc gca etc gtg gcg ctg 787 
Leu Val Met Met Phe He He Ser Pro Leu Leu Ala Leu Val Ala Leu 
215 220 225 

gta tec att ccg gtc acc ate gtg gtc act gtg gtg gtt gcg age cgt 835 
Val Ser He Pro Val Thr He Val Val Thr Val Val Val Ala Ser Arg 
230 235 240 245 

tec cag aaa etc ttt gcg gaa cag tgg aag cag acc ggt att ttg aat 883 
Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin Thr Gly He Leu Asn 

250 255 260 

gcg cgc ctg gag gaa acc tac tct ggc cac gcc gtg gtt aag gtt ttc 931 
Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala Val Val Lys Val Phe 

265 270 275 

gga cac caa aag gat gtt caa gaa gca ttc gag gaa gaa aat caa get 97 9 
Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu Glu Glu Asn Gin Ala 
280 285 290 

tgt gta taaggecage tttggtgccc agt 
1008 
Cys Val 
295 



<210> 62 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Met Ser Asn Thr Ala Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala 
15 10 15 

Ala Pro Asn Gin Lys Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu 
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20 25 30 

Phe Gly He Leu Gly His Asp Arg Asn Thr Leu He Phe Val He Phe 
35 40 45 

Leu Ala Val Leu Ser Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu 
50 55 60 

Gly Lys Ala Thr Asn Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met 
65 70 75 80 

Pro Ala Gly Ala Ser Lys Glu Asp lie lie Ala Gin Leu Gin Ala Ala 

85 90 95 

Gly Lys His Asn Gin Ala Ser Met Met Glu Asp Met Asn Leu Val Pro 

100 105 110 

Gly Ser Gly He Asp Phe Glu Lys Leu Ala Met He Leu Gly Leu Val 
115 120 125 

He Gly Ala Tyr Leu He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg 
130 135 140 

Met Leu Asn Arg He Val Gin Ser Ala Met His Arg Leu Arg Met Glu 
145 150 155 160 

Val Glu Glu Lys He His Arg Leu Pro Leu Ser Tyr Phe Asp Ser He 

165 170 175 

Lys Arg Gly Asp Leu Leu Ser Arg Val Thr Asn Asp Val Asp Asn He 

180 185 190 

Gly Gin Ser Leu Gin Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu 
195 200 205 

Thr Val He Gly Val Leu Val Met Met Phe He He Ser Pro Leu Leu 
210 215 220 

Ala Leu Val Ala Leu Val Ser He Pro Val Thr He Val Val Thr Val 
225 230 235 240 

Val Val Ala Ser Arg Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin 

245 250 255 

Thr Gly He Leu Asn Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala 

260 265 270 

Val Val Lys Val Phe Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu 
275 280 285 

Glu Glu Asn Gin Ala Cys Val 
290 295 



<210> 63 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (1) . . (426) 
<223> RXC00861 - 

<400> 63 

atg get cct cac aag gtc atg ctg att acc act ggt act cag ggt gag 48 

Met Ala Pro His Lys Val Met Leu lie Thr Thr Gly Thr Gin Gly Glu 

1 5 .10 15 

cct atg get gcg ctg tct cgc atg gcg cgt cgt gag cac cga cag ate 96 
Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin lie 

20 25 30 

act gtc cgt gat gga gac ttg att ate ctt tct tec tec ctg gtt cca 144 
Thr Val Arg Asp Gly Asp Leu lie lie Leu Ser Ser Ser Leu Val Pro 
35 40 45 

ggt aac gaa gaa gca gtg ttc ggt gtc ate aac atg ctg get cag ate 192 
Gly Asn Glu Glu Ala Val Phe Gly Val lie Asn Met Leu Ala Gin lie 
50 55 60 

ggt gca act gtt gtt acc ggt cgc gac gec aag gtg cac acc teg ggc 240 
Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 

cac ggc tac tec gga gag ctg ttg ttc ttg tac aac gee get cgt ccg 288 
His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 

85 90 95 

aag aac get atg cct gtc cac ggc gag tgg cgc cac ctg cgc gee aac 336 
Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 

100 105 110 

aag gaa ctg get ate tec act ggt gtt aac cgc gac aac gtt gtg ctt 384 
Lys Glu Leu Ala lie Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
115 120 125 

gca caa aac ggt gtt gtg gtt gat atg gtc aac ggt cgc gca 426 
Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 



<210> 64 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Ala Pro His Lys Val Met Leu lie Thr Thr Gly Thr Gin Gly Glu 
15 10 15 

Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin lie 

20 25 30 

Thr Val Arg Asp Gly Asp Leu lie lie Leu Ser Ser Ser Leu Val Pro 
35 40 45 

Gly Asn Glu Glu Ala Val Phe Gly Val lie Asn Met Leu Ala Gin lie 
50 55 60 

Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 
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His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 

85 90 95 

Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 

100 105 110 

Lys Glu Leu Ala lie Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
115 120 125 

Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 



<210> 65 

<211> 1066 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1066) 
<223> RXC00866 

<400> 65 

gcatcaacgt aggagatcct cgacttccaa ttatggctcc aaatgagcag gaacttgagg 60 

ctctccgaga agacatgaaa aaagctggag ttctataaat atg aat gat tec cga 115 

Met Asn Asp Ser Arg 
1 5 

aat cgc ggc egg aag gtt acc cgc aag gcg ggc cca cca gaa get ggt 163 
Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly Pro Pro Glu Ala Gly 

10 15 20 

cag gaa aac cat ctg gat acc cct gtc ttt cag gca cca gat get tec 211 
Gin Glu Asn His Leu Asp Thr Pro Val Phe Gin Ala Pro Asp Ala Ser 

25 30 35 

tct aac cag age get gta aaa get gag acc gee gga aac gac aat egg 259 
Ser Asn Gin Ser Ala Val Lys Ala Glu Thr Ala Gly Asn Asp Asn Arg 
40 45 50 

gat get gcg caa ggt get caa gga tec caa gat tct cag ggt tec cag 307 
Asp Ala Ala Gin Gly Ala Gin Gly Ser Gin Asp Ser Gin Gly Ser Gin 
55 60 65 

aac get caa ggt tec cag aac cgc gag tec gga aac aac aac cgc aac 355 
Asn Ala Gin Gly Ser Gin Asn Arg Glu Ser Gly Asn Asn Asn Arg Asn 
70 75 80 85 

cgt tec aac aac aac cgt cgc ggt ggt cgt gga cgt cgt gga tec gga 403 
Arg Ser Asn Asn Asn Arg Arg Gly Gly Arg Gly Arg Arg Gly Ser Gly 

90 95 100 

aac gee aat gag ggc gcg aac aac aac age ggt aac cag aac cgt cag 451 
Asn Ala Asn Glu Gly Ala Asn Asn Asn Ser Gly Asn Gin Asn Arg Gin 

105 110 115 

ggc gga aac cgt ggc aac cgc ggt ggc gga cgc cga aac gtt gtt aag 499 
Gly Gly Asn Arg Gly Asn Arg Gly Gly Gly Arg Arg Asn Val Val Lys 
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120 125 130 

teg atg cag ggt gcg gat ctg acc cag cgc ctg cca gag cca cca aag 547 
Ser Met Gin Gly Ala Asp Leu Thr Gin Arg Leu Pro Glu Pro Pro Lys 
135 140 145 

gca ccg gca aac ggt ctg cgt att tac gca ctt ggt ggc att tec gaa 595 
Ala Pro Ala Asn Gly Leu Arg lie Tyr Ala Leu Gly Gly lie Ser Glu 
150 155 160 165 

ate ggt cgc aac atg acc gtg ttt gag tac aac aac cgt ctg etc ate 643 
lie Gly Arg Asn Met Thr Val Phe Glu Tyr Asn Asn Arg Leu Leu lie 

170 175 180 

gtg gac tgt ggt gtg etc ttc cca tct tea ggt gag cca ggc gtt gac 691 
Val Asp Cys Gly Val Leu Phe Pro Ser Ser Gly Glu Pro Gly Val Asp 

185 190 195 

ctg att ctt cct gac ttc ggc cca att gag gat cac ctg cac cgc gtc 739 
Leu lie Leu Pro Asp Phe Gly Pro lie Glu Asp His Leu His Arg Val 
200 205 210 

gat gca ttg gtg gtt act cac gga cac gaa gac cac att ggt get att 787 
Asp Ala Leu Val Val Thr His Gly His Glu Asp His lie Gly Ala lie 
215 220 225 

ccc tgg ctg ctg aag ctg cgc aac gat ate cca ate ttg gca tec cgt 835 
Pro Trp Leu Leu Lys Leu Arg Asn Asp lie Pro lie Leu Ala Ser Arg 
230 235 240 245 

ttc acc ttg get ctg att gca get aag tgt aag gaa cac cgt cag cgt 883 
Phe Thr Leu Ala Leu lie Ala Ala Lys Cys Lys Glu His Arg Gin Arg 

250 255 260 

ccg aag ctg ate gag gtc aac gag cag tec aat gag gac cgc gga ccg 931 
Pro Lys Leu lie Glu Val Asn Glu Gin Ser Asn Glu Asp Arg Gly Pro 

265 270 275 

ttc aac att cgc ttc tgg get gtt aac cac tec ate cca gac tgc ctt 979 
Phe Asn lie Arg Phe Trp Ala Val Asn His Ser lie Pro Asp Cys Leu 
280 285 290 

ggt ctt get ate aag act cct get ggt ttg gtc ate cac acc ggt gac 
1027 

Gly Leu Ala lie Lys Thr Pro Ala Gly Leu Val lie His Thr Gly Asp 
295 300 305 

ate aag ctg gat cag act cct cct gat gga cgc cca act 
1066 

lie Lys Leu Asp Gin Thr Pro Pro Asp Gly Arg Pro Thr 
310 315 320 



<210> 66 
<211> 322 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Asn Asp Ser Arg Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly 
15 10 15 
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Pro Pro Glu Ala 

20 

Ala Pro Asp Ala 
35 

Gly Asn Asp Asn 
50 

Ser Gin Gly Ser 
65 

Asn Asn Asn Arg 



Arg Arg Gly Ser 

100 



Asn Gin Asn Arg 
115 

Arg Asn Val Val 
130 

Pro Glu Pro Pro 
145 

Gly Gly lie Ser 



Asn Arg Leu Leu 

180 

Glu Pro Gly Val 
195 

His Leu His Arg 
210 

His lie Gly Ala 
225 

lie Leu Ala Ser 



Glu His Arg Gin 

260 

Glu Asp Arg Gly 
275 

lie Pro Asp Cys 
290 

lie His Thr Gly 
305 



Gly Gin Glu Asn 



Ser Ser Asn Gin 

40 

Arg Asp Ala Ala 
55 

Gin Asn Ala Gin 
70 

Asn Arg Ser Asn 
85 

Gly Asn Ala Asn 



Gin Gly Gly Asn 

120 

Lys Ser Met Gin 
135 

Lys Ala Pro Ala 
150 

Glu lie Gly Arg 
165 

lie Val Asp Cys 



Asp Leu lie Leu 

200 

Val Asp Ala Leu 
215 

He Pro Trp Leu 
230 

Arg Phe Thr Leu 
245 

Arg Pro Lys Leu 



Pro Phe Asn He 

280 

Leu Gly Leu Ala 
295 

Asp He Lys Leu 
310 



His Leu Asp Thr 
25 

Ser Ala Val Lys 



Gin Gly Ala Gin 

60 

Gly Ser Gin Asn 
75 

Asn Asn Arg Arg 
90 

Glu Gly Ala Asn 
105 

Arg Gly Asn Arg 



Gly Ala Asp Leu 

140 

Asn Gly Leu Arg 
155 

Asn Met Thr Val 
170 

Gly Val Leu Phe 
185 

Pro Asp Phe Gly 



Val Val Thr His 

220 

Leu Lys Leu Arg 
235 

Ala Leu He Ala 
250 

He Glu Val Asn 
265 

Arg Phe Trp Ala 



He Lys Thr Pro 

300 

Asp Gin Thr Pro 
315 



Pro Val Phe Gin 
30 

Ala Glu Thr Ala 
45 

Gly Ser Gin Asp 



Arg Glu Ser Gly 

80 

Gly Gly Arg Gly 
95 

Asn Asn Ser Gly 
110 

Gly Gly Gly Arg 
125 

Thr Gin Arg Leu 



He Tyr Ala Leu 

160 

Phe Glu Tyr Asn 
175 

Pro Ser Ser Gly 
190 

Pro He Glu Asp 
205 

Gly His Glu Asp 



Asn Asp He Pro 

240 

Ala Lys Cys Lys 
255 

Glu Gin Ser Asn 
270 

Val Asn His Ser 
285 

Ala Gly Leu Val 



Pro Asp Gly Arg 

320 



Pro Thr 
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<210> 67 
<211> 1527 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1504) 
<223> RXC02095 

<400> 67 

ctctcttggt cctctcccca cccattttta agtactcaag acccttccaa cagaaaggat 60 

tactccccca acaggctcaa aaatactgaa aggctcacgc atg aaa act gag caa 115 

Met Lys Thr Glu Gin 
1 5 

tec caa aaa gca caa tta gec cct aag aaa gca cct gaa aag cca caa 163 
Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala Pro Glu Lys Pro Gin 

10 15 20 

cgc ate cgc caa ctt att tec gtg gcg tgg cag cga cct tgg etc ace 211 
Arg lie Arg Gin Leu lie Ser Val Ala Trp Gin Arg Pro Trp Leu Thr 

25 30 35 

tea ttc ace gta ate age get tta get gca acg ttg ttt gaa ctt aca 259 
Ser Phe Thr Val lie Ser Ala Leu Ala Ala Thr Leu Phe Glu Leu Thr 
40 45 50 

ctt cct ctt ttg acc ggt ggc gec ate gat ate gcg etc gga aat ace 307 
Leu Pro Leu Leu Thr Gly Gly Ala lie Asp lie Ala Leu Gly Asn Thr 
55 60 65 

gga gat act tta acc act gac ctg ctg gac egg ttc act ccg agt gga 355 
Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg Phe Thr Pro Ser Gly 
70 75 80 85 

tta age gtg ttg acc age gtc att gee ctt ate gtg ctt etc gcg ttg 403 
Leu Ser Val Leu Thr Ser Val lie Ala Leu lie Val Leu Leu Ala Leu 

90 95 100 

ctt cgc tat gee agt caa ttt gga egg cga tac acc gca ggc aag etc 451 
Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr Thr Ala Gly Lys Leu 

105 110 115 

age atg ggg gta cag cat gat gtc egg ctt aaa acg "atg cgc tea ttg 499 
Ser Met Gly Val Gin His Asp Val Arg Leu Lys Thr Met Arg Ser Leu 
120 125 130 

cag aac etc gat ggg cca ggt cag gac tct att cgc aca ggc caa gta 547 
Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser lie Arg Thr Gly Gin Val 
135 140 145 

gtc agt egg tec att teg gat ate aac atg gtg caa age ctt gtg gcg 595 
Val Ser Arg Ser lie Ser Asp lie Asn Met Val Gin Ser Leu Val Ala 
150 155 160 165 

atg ttg ccg atg ttg ate gga aat gtg gtc aag ctt gtg etc act ttg 643 
Met Leu Pro Met Leu lie Gly Asn Val Val Lys Leu Val Leu Thr Leu 

170 175 180 
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gtg ate atg ctg get att tec ccg ccg ctg acc ate ate get gca gtg 691 
Val lie Met Leu Ala lie Ser Pro Pro Leu Thr lie He Ala Ala Val 

185 190 195 

ttg gtg cct ttg ctg ttg tgg gec gtg gec tat teg cga aaa gcg ctt 739 
Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr Ser Arg Lys Ala Leu 
200 205 210 

ttt gcg tec acg tgg teg gee cag caa aag get gcg gat ctg acc act 787 
Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala Ala Asp Leu Thr Thr 
215 220 225 

cat gtg gaa gaa act gtc acg ggt ate cgc gtg gtc aag gca ttt gcg 835 
His Val Glu Glu Thr Val Thr Gly He Arg Val Val Lys Ala Phe Ala 
230 235 240 245 

cag gaa gac cgc gag acc gac aaa ttg gat etc acc gca cgt gag tta 883 
Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu Thr Ala Arg Glu Leu 

250 255 260 

ttt gec cag cgc atg cgc act gca cgt ctg acg gca aag ttc ate ccc 931 
Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr Ala Lys Phe He Pro 

265 270 275 

atg gtt gag cag ctt ccg cag ctt get ttg gtg gtc aac att gtt ggc 979 
Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val Val Asn He Val Gly 
280 285 290 

ggt ggc tat ttg gee atg act ggt cac ate acg gtg ggc acg ttt gtg 
1027 

Gly Gly Tyr Leu Ala Met Thr Gly His He Thr Val Gly Thr Phe Val " 
295 300 305 

gcg ttt tct tec tat etc act age ttg teg gcg gtg get agg tec ctg 
1075 

Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala Val Ala Arg Ser Leu 

310 315 320 325 

teg ggc atg etc atg cgc gtg cag ttg gcg ctg tct tct gtg gag cgc 
1123 

Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu Ser Ser Val Glu Arg 

330 335 340 

ate ttt gaa gtc att gat ctt cag cct gaa cgc acc gat cct gca cac 
1171 

He Phe Glu Val lie Asp Leu Gin Pro Glu Arg Thr "Asp Pro Ala His 

345 350 355 

ccc ctg tea ctt ccc gac act ccc ctg ggt ctg teg ttc aac aac gta 
1219 

Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu Ser Phe Asn Asn Val 

360 365 370 

gat ttc cgt ggg att etc aac ggt ttt gag ctg ggt gtt cag gec ggt 
1267 

Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu Gly Val Gin Ala Gly 
375 380 385 

gaa acc gtt gtg ttg gtg ggc cct cca ggt tea ggc aag acc atg get 
1315 
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Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser Gly Lys Thr Met Ala 
390 395 400 405 

gtg cag ctt get gga aac ttt tat caa cca gac age ggc cac ate gec 
1363 

Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp Ser Gly His lie Ala 

410 415 420 

ttt gat age aac ggc cat cgc act cgc ttc gac gac etc ace cac age 
1411 

Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp Asp Leu Thr His Ser 

425 430 435 

gat ate cgc agg aat etc ate gcg gtt ttt gat gag ccg ttc ttg tac 
1459 

Asp lie Arg Arg Asn Leu lie Ala Val Phe Asp Glu Pro Phe Leu Tyr 
440 445 450 

tec tec tec ata ccg cga gaa cat etc gat ggg ttt gga tgt cag 
1504 

Ser Ser Ser lie Pro Arg Glu His Leu Asp Gly Phe Gly Cys Gin 
455 460 465 

tgatgagcag atcgaacacg cag 
1527 



<210> 68 
<211> 468 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Lys Thr Glu Gin Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala 
15 10 is 

Pro Glu Lys Pro Gin Arg He Arg Gin Leu He Ser Val Ala Trp Gin 

20 25 30 

Arg Pro Trp Leu Thr Ser Phe Thr Val He Ser Ala Leu Ala Ala Thr 
35 40 45 

Leu Phe Glu Leu Thr Leu Pro Leu Leu Thr Gly Gly Ala He Asp He 
50 55 60 

Ala Leu Gly Asn Thr Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg 
65 70 75 - 80 

Phe Thr Pro Ser Gly Leu Ser Val Leu Thr Ser Val He Ala Leu He 

85 90 95 

Val Leu Leu Ala Leu Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr 

100 105 HO 

Thr Ala Gly Lys Leu Ser Met Gly Val Gin His Asp Val Arg Leu Lys 
115 120 125 

Thr Met Arg Ser Leu Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser He 
130 135 140 

Arg Thr Gly Gin Val Val Ser Arg Ser He Ser Asp He Asn Met Val 
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145 150 155 160 

Gin Ser Leu Val Ala Met Leu Pro Met Leu lie Gly Asn Val Val Lys 

165 170 175 

Leu Val Leu Thr Leu Val lie Met Leu Ala lie Ser Pro Pro Leu Thr 

180 185 190 

lie lie Ala Ala Val Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr 
195 200 205 

Ser Arg Lys Ala Leu Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala 
210 215 220 

Ala Asp Leu Thr Thr His Val Glu Glu Thr Val Thr Gly lie Arg Val 
225 230 235 240 

Val Lys Ala Phe Ala Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu 

245 250 255 

Thr Ala Arg Glu Leu Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr 

260 265 270 

Ala Lys Phe lie Pro Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val 
275 280 285 

Val Asn lie Val Gly Gly Gly Tyr Leu Ala Met Thr Gly His lie Thr 
290 295 300 

Val Gly Thr Phe Val Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala 
305 310 315 320 

Val Ala Arg Ser Leu Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu 

325 330 335 

Ser Ser Val Glu Arg lie Phe Glu Val lie Asp Leu Gin Pro Glu Arg 

340 345 350 

Thr Asp Pro Ala His Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu 
355 360 365 

Ser Phe Asn Asn Val Asp Phe Arg Gly lie Leu Asn Gly Phe Glu Leu 
370 375 380 

Gly Val Gin Ala Gly Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser 
385 390 395 400 

Gly Lys Thr Met Ala Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp 

405 410 415 

Ser Gly His lie Ala Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp 

420 425 430 

Asp Leu Thr His Ser Asp lie Arg Arg Asn Leu lie Ala Val Phe Asp 
435 440 445 

Glu Pro Phe Leu Tyr Ser Ser Ser lie Pro Arg Glu His Leu Asp Gly 
450 455 460 

Phe Gly Cys Gin 
465 
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<210> 69 
<211> 295 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (84) . . (272) 

<223> RXC03185 

<400> 69 

agcgcccaac cgttcagacc agcggtttct ctgaggatgc aaagtccatg atgggtnagg 60 

tcactgagct gtccgaaacc accatg aat gat ctt gca get gaa ggt gaa aac 113 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn 
15 10 

gat cct tac cgc atg gtt cag cag ctg cgc cgc aag etc tct cgc ttc 161 
Asp Pro Tyr Arg Met Val Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe 

15 20 25 

gtc gag cag aag tgg aag cgc cag ccg gtc ate atg cca acc gtc att 209 
Val Glu Gin Lys Trp Lys Arg Gin Pro Val lie Met Pro Thr Val lie 

30 35 40 

ccg atg act gcg gaa acc acg cac ate ggt gac gat gag gtt cgc get 257 
Pro Met Thr Ala Glu Thr Thr His lie Gly Asp Asp Glu Val Arg Ala 
45 50 55 

tea cgc gag tec ctg taaaagcatt tegctttteg acg 295 
Ser Arg Glu Ser Leu 
60 



<210> 70 
<211> 63 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn Asp Pro Tyr Arg Met Val 
15 10 15 

Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe Val Glu Gin Lys Trp Lys 

20 25 30 

Arg Gin Pro Val lie Met Pro Thr Val lie Pro Met Thr Ala Glu Thr 
35 40 45 

Thr His lie Gly Asp Asp Glu Val Arg Ala Ser Arg Glu Ser Leu 
50 55 60 



<210> 71 
<211> 4653 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (4630) 
<223> RXN00367 

<400> 71 

atcgaaagta acccttttgt tacttgcgtt gcaggtagtg tccctgattt tcttattatc 60 

gaacgattga tagaaacagg attaaagtga ggtatcccgc atg aaa cca caa gga 115 

Met Lys Pro Gin Gly 
1 5 

etc tac aac cct gcg cat gaa cat gac gec tgc ggt gtg gcg ttt att 163 
Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys Gly Val Ala Phe lie 

10 15 20 

gcg gat ate cac ggt cga ccc age cgc age att gtt gat cgt gca ctt 211 
Ala Asp lie His Gly Arg Pro Ser Arg Ser lie Val Asp Arg Ala Leu 

25 30 35 

gag gcg ctt cgc aac att gac cac cga ggt gec gec ggt gca gag aag 259 
Glu Ala Leu Arg Asn lie Asp His Arg Gly Ala Ala Gly Ala Glu Lys 
40 45 50 

aac act ggc gat ggt gcg ggc ate etc atg cag att ccg gac ggc ttt 307 
Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin lie Pro Asp Gly Phe 
55 60 65 

tat cgt gaa gta tct ggc att gag ctt cct gag gca ggg gag tat gec 355 
Tyr Arg Glu Val Ser Gly lie Glu Leu Pro Glu Ala Gly Glu Tyr Ala 
70 75 80 85 

act ggt att gcg ttc ttg cct cgc ggt cgc atg gcg atg atg gat get 403 
Thr Gly He Ala Phe Leu Pro Arg Gly Arg Met Ala Met Met Asp Ala 

90 95 100 

cag aag gaa att gag cgc ate gca aag caa gaa ggt gec gat gtg ctt 451 
Gin Lys Glu He Glu Arg He Ala Lys Gin Glu Gly Ala Asp Val Leu 

105 110 115 

ggt tgg cgc atg gtt cct ttt gat tct cgt gat ttg ggt tec atg get 499 
Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp Leu Gly Ser Met Ala 
120 125 130 

gag gag gcg atg cct agt ttc gcg cag att ttc ctt act gtg cct gga 547 
Glu Glu Ala Met Pro Ser Phe Ala Gin He Phe Leu Thr Val Pro Gly 
135 140 145 _ 

aaa tct ggt gaa gat ctt gac cgt gtg atg ttc ttt ate cgt aag cgt 595 
Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe Phe He Arg Lys Arg 
150 155 160 165 

tgt gag cgt gag ctg ggc ace ace aat ggt cgc gat acg gtg tat ttc 643 
Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg Asp Thr Val Tyr Phe 

170 175 180 

ccg teg eta tct tea cgc ace ate att tac aaa ggc atg ttg ace act 691 
Pro Ser Leu Ser Ser Arg Thr He He Tyr Lys Gly Met Leu Thr Thr 

185 190 195 

ctg cag ctt gag ggc ttc ttt gag gat ctg ggt gat get cgc ctg gag 739 
Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly Asp Ala Arg Leu Glu 
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200 205 210 

teg gec att get att gtg cac teg cgt ttc tec acg aac act ttc cca 787 
Ser Ala lie Ala lie Val His Ser Arg Phe Ser Thr Asn Thr Phe Pro 
215 220 225 

age tgg ccg ctg gcg cac ccg tac cgt ttc gtt gec cac aac ggt gag 835 
Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val Ala His Asn Gly Glu 
230 235 240 245 

ate aac act gtg cgt ggc aat gaa aac tgg atg cgc gee cgc gag gcg 883 
lie Asn Thr Val Arg Gly Asn Glu Asn Trp Met Arg Ala Arg Glu Ala 

250 255 260 

ctt ate aaa aac gac aag ctg ggc aat ttg age age gtg ctg cct ate 931 
Leu lie Lys Asn Asp Lys Leu Gly Asn Leu Ser Ser Val Leu Pro lie 

265 270 275 

tgc ace ccg gag ggc teg gat acc gcg cgt ttc gac gag get ttg gag 979 
Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe Asp Glu Ala Leu Glu 
280 285 290 

ctt ttg cac ctg ggc gga tac tea ctt ccg cat get gtt gcg atg atg 
1027 

Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His Ala Val Ala Met Met 
295 300 305 

ate cct cag gcg tgg gaa cac aac aag acg ctg age cct gag ctg cgt 
1075 

lie Pro Gin Ala Trp Glu His Asn Lys Thr Leu Ser Pro Glu Leu Arg 
310 ♦ 315 320 325 

gat ttc tac gaa tac cac tct tgt ctg atg gag cca tgg gat ggt cct 
1123 

Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu Pro Trp Asp Gly Pro 

330 335 340 

gca gcg ctg gca ttt act gac ggt cgt ttt gtg ggt gee gtg ctg gac 
1171 

Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val Gly Ala Val Leu Asp 

345 350 355 

cgt aat ggc ctg cga cct ggg cga ate acc att act gat teg ggt ttg 
1219 

Arg Asn Gly Leu Arg Pro Gly Arg lie Thr lie Thr Asp Ser Gly Leu 
360 365 370 

gtt gtg atg get tct gaa teg gga gtg ttg gac ttg agg gag gag age 
1267 

Val Val Met Ala Ser Glu Ser Gly Val Leu Asp Leu Arg Glu Glu Ser 

375 380 385 

gtc gta aag cgt act cgc gta cag cct gga cgc atg ttc ctt gtt gac 
1315 

Val Val Lys Arg Thr Arg Val Gin Pro Gly Arg Met Phe Leu Val Asp 
390 395 400 405 

act gee gag ggc cgc ate gtt gaa gac gag gaa ate aag cag aaa tta 
1363 

Thr Ala Glu Gly Arg He Val Glu Asp Glu Glu He Lys Gin Lys Leu 

410 415 420 
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age gaa gcg cag 
1411 

Ser Glu Ala Gin 

425 

ctg gat cgt ctg 
1459 

Leu Asp Arg Leu 
440 

get gtg ttg cgt 
1507 

Ala Val Leu Arg 
455 

ttg ttg ctg ctg 
1555 

Leu Leu Leu Leu 
470 

atg ggt teg gat 
1603 

Met Gly Ser Asp 



ctt tat gat ttc 
1651 

Leu Tyr Asp Phe 

505 

ttg gac tct ate 
1699 

Leu Asp Ser lie 
520 

ggt gcg cag tct 
1747 

Gly Ala Gin Ser 
535 

ate cgt ttg gaa 
1795 

lie Arg Leu Glu 
550 

ate aat gee aac 
1843 

lie Asn Ala Asn 



att tct ggt ttg 
1891 

He Ser Gly Leu 

585 

gcg att get cgt 
1939 

Ala He Ala Arg 
600 



cca tat ggt gag 
Pro Tyr Gly Glu 

cct cag aca cgc 

Pro Gin Thr Arg 

445 

cag cgt gtt ttc 

Gin Arg Val Phe 
460 

ccg atg gec cgc 

Pro Met Ala Arg 
475 

acg cca att gcg 

Thr Pro He Ala 
490 

ttc gcg cag cgc 
Phe Ala Gin Arg 

cgc gaa aag cct 

Arg Glu Lys Pro 

525 

gac gtg etc aat 

Asp Val Leu Asn 
540 

teg ccg ate att 

Ser Pro He He 
555 

gcg cat ggt gag 

Ala His Gly Glu 
570 

tac cca gtg get 

Tyr Pro Val Ala 

gtg cgc cgc gag 

Val Arg Arg Glu 

605 



tgg att cgc gat 

Trp He Arg Asp 
430 

tac aac tac atg 

Tyr Asn Tyr Met 

gga ate act gaa 

Gly He Thr Glu 

465 

cag ggt get gag 

Gin Gly Ala Glu 
480 

gcg eta tec cag 

Ala Leu Ser Gin 
495 

ttt get cag gtg 

Phe Ala Gin Val 
510 

gtg acc age atg 
Val Thr Ser Met 

ccg ggt cct gat 

Pro Gly Pro Asp 

545 

gat aac cat gag 

Asp Asn His Glu 
560 

tgg gat tec ttt 

Trp Asp Ser Phe 
575 

cac cat ggt gee 

His His Gly Ala 
590 

gtt tct gaa gca 
Val Ser Glu Ala 



aat ttt gtg cat 

Asn Phe Val His 
435 

gcg cac tct cgt 

Ala His Ser Arg 
450 

gaa gat gtg gat 
Glu Asp Val Asp 

gcg att ggt tec 

Ala He Gly Ser 

485 

cga cca cgc atg 

Arg Pro Arg Met 
500 

aca aac cca ccg 

Thr Asn Pro Pro 
515 

ttc act ttg ttg 

Phe Thr Leu Leu 
530 

gcg gcg cga cgt 
Ala Ala Arg Arg 

ctg gee acc ttg 

Leu Ala Thr Leu 

565 

"ggt get get gta 

Gly Ala Ala Val 
580 

ggc atg aag get 

Gly Met Lys Ala 
595 

ate cgc aat ggc 

He Arg Asn Gly 
610 
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aag acg ttg ate gtg ctg teg gat cgt gaa tct gat gag cgc atg gca 
1987 

Lys Thr Leu lie Val Leu Ser Asp Arg Glu Ser Asp Glu Arg Met Ala 
615 620 625 

cct ate cct gcg ctg ctg ctg act tec get gtg cat cag tac ttg gtg 
2035 

Pro lie Pro Ala Leu Leu Leu Thr Ser Ala Val His Gin Tyr Leu Val 

630 635 640 645 

cag caa cgt acc cgt acc cag tgc tec ctg gtg gtg gaa tec ggc gat 
2083 

Gin Gin Arg Thr Arg Thr Gin Cys Ser Leu Val Val Glu Ser Gly Asp 

650 655 660 

gee cgc gag gtt cat cac ctg gcg atg etc att ggt ttt ggt gec gat 
2131 

Ala Arg Glu Val His His Leu Ala Met Leu lie Gly Phe Gly Ala Asp 

665 670 675 

gcg ate aac ccg tac atg gca ttt gaa acc ate gat gag ctg cgc atg 
2179 

Ala lie Asn Pro Tyr Met Ala Phe Glu Thr lie Asp Glu Leu Arg Met 
680 685 690 

aag ggt cag ttg ggt gat ctt tct ttg gat gag gca tec cga aac tac 
2227 

Lys Gly Gin Leu Gly Asp Leu Ser Leu Asp Glu Ala Ser Arg Asn Tyr 

695 700 705 

ate aag gca gec acc act ggt gtg ctg aag gtg atg tec aag atg ggc 
2275 

lie Lys Ala Ala Thr Thr Gly Val Leu Lys Val Met Ser Lys Met Gly 
710 715 720 725 

att gca acg gtg tct teg tac cgt ggc gcg cag ctt gec gat gtc act 
2323 

He Ala Thr Val Ser Ser Tyr Arg Gly Ala Gin Leu Ala Asp Val Thr 

730 735 740 

ggt ctg cac cag gat etc ctg gac aac tac ttc ggt ggt att get tea 
2371 

Gly Leu His Gin Asp Leu Leu Asp Asn Tyr Phe Gly Gly He Ala Ser 

745 750 755 

cca att tct ggc ate ggt ctg gat gaa gtt gca get gac gta gaa get 
2419 

Pro He Ser Gly He Gly Leu Asp Glu Val Ala Ala Asp Val Glu Ala 

760 765 770 

cgt cac cgc age gca ttt ttg cca cgc cct gaa gag cac get cac cgt 
2467 

Arg His Arg Ser Ala Phe Leu Pro Arg Pro Glu Glu His Ala His Arg 
775 780 785 

gaa ttg gat ttg ggt ggt gaa tac aag tgg cgc cgc gaa ggt gaa tac 
2515 

Glu Leu Asp Leu Gly Gly Glu Tyr Lys Trp Arg Arg Glu Gly Glu Tyr 
790 795 800 805 
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cac ctg ttc 
2563 

His Leu Phe 



tct ggc age 
2611 

Ser Gly Ser 



caa tec act 
2659 

Gin Ser Thr 
840 

gac cgc aag 
2707 

Asp Arg Lys 
855 

gtg aag cgt 
2755 

Val Lys Arg 
870 

gaa gec cat 
2803 

Glu Ala His 



tec aac tec 
2851 

Ser Asn Ser 



ccc aac ggt 
2899 

Pro Asn Gly 
920 

cgt ttc ggc 
2947 

Arg Phe Gly 
935 

ate aag atg 
2995 

lie Lys Met 
950 

cca aac aag 
3043 

Pro Asn Lys 



ggc gtt ggt 
3091 

Gly Val Gly 




aac cca gaa 

Asn Pro Glu 
810 

tac gag att 

Tyr Glu lie 
825 

cgc ttg ggt 

Arg Leu Gly 

cca att teg 
Pro lie Ser 

ttc tec act 

Phe Ser Thr 
875 

gag gtc ttg 

Glu Val Leu 
890 

ggc gaa ggt 

Gly Glu Gly 
905 

gac tgg aag 
Asp Trp Lys 

gtg ace age 
Val Thr Ser 

gca cag ggc 

Ala Gin Gly 
955 

gtg tac cca 

Val Tyr Pro 
970 

ctg att tec 

Leu lie Ser 
985 



ace ate ttc 
Thr lie Phe 

ttc aag gat 

Phe Lys Asp 
830 

act att cgt 

Thr lie Arg 
845 

gtg tct gag 

Val Ser Glu 
860 

ggt gcg atg 
Gly Ala Met 

gec ate gec 
Ala He Ala 

ggc gag ' gac 

Gly Glu Asp 
910 

cgc tct gee 

Arg Ser Ala 
925 

cac tac ttg 

His Tyr Leu 
940 

gca aag ccc 
Ala Lys Pro 

tgg gtt gca 
Trp Val Ala 

cct cca cca 

Pro Pro Pro 
990 



aag ctg cag 

Lys Leu Gin 
815 

tac ace cgc 
Tyr Thr Arg 

gga ctg ttt 
Gly Leu Phe 

gtg gag ccg 

Val Glu Pro 
865 

tct tat ggc 

Ser Tyr Gly 
880 

atg aac cga 

Met *Asn Arg 
895 

gec cgc cga 
Ala Arg Arg 

att aag cag 
He Lys Gin 

aac aac tgc 

Asn Asn Cys 
945 

ggt gaa ggt 

Gly Glu Gly 
960 

gaa gtc cgc 

Glu Val Arg 
975 

cac cac gat 
His His Asp 
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cat gca acg cgt 

His Ala Thr Arg 
820 

aag gtt gat gat 

Lys Val Asp Asp 
835 

gag ttc age acg 

Glu Phe Ser Thr 
850 

gtc agt gag ate 

Val Ser Glu He 

teg att tct get 

Ser He Ser Ala 

885 

ctg ggc ggt atg 

Leu Gly Gly Met 
900 

ttt gat gtg gaa 

Phe Asp Val Glu 
915 

gtg gee teg gga 

Val Ala Ser Gly 
930 

acc gat att cag 
Thr Asp He Gin 

ggc cag ctg cca 

Gly Gin Leu Pro 

965 

ate acc acc cca 

He Thr Thr Pro 
980 

att tac tec att 

He Tyr Ser He 
995 
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gag gat ctg get cag ctg ate cac gac ctg aag aac get aac cca cgc 
3139 

Glu Asp Leu Ala Gin Leu lie His Asp Leu Lys Asn Ala Asn Pro Arg 
1000 1005 1010 

gca cga ate cac gtg aag eta gtg gca gaa caa ggc gtg ggc ace gtt 
3187 

Ala Arg lie His Val Lys Leu Val Ala Glu Gin Gly Val Gly Thr Val 
1015 1020 1025 

gee gca ggt gtg tec aaa gca cac get gat gtg gtg ctt att tec ggc 
3235 

Ala Ala Gly Val Ser Lys Ala His Ala Asp Val Val Leu lie Ser Gly 
1030 1035 1040 1045 

cac gat ggc gga act ggc gca tct cct ttg acc tec ctg aag cat gec 
3283 

His Asp Gly Gly Thr Gly Ala Ser Pro Leu Thr Ser Leu Lys His Ala 

1050 1055 1060 

ggt ggt cca tgg gag ttg ggc ttg get gaa acc cag caa acg ttg ctg 
3331 

Gly Gly Pro Trp Glu Leu Gly Leu Ala Glu Thr Gin Gin Thr Leu Leu 

1065 1070 1075 

etc aac ggc ctg cgc gat cgt att cgc gtg cag tgc gat ggt cag ctg 
3379 

Leu Asn Gly Leu Arg Asp Arg lie Arg Val Gin Cys Asp Gly Gin Leu 
1080 1085 1090 

aaa act ggc cga gac gtg gtt ate gca get ctt etc ggt gec gaa gaa 
3427 

Lys Thr Gly Arg Asp Val Val lie Ala Ala Leu Leu Gly Ala Glu Glu 
1095 1100 1105 

ttc ggt ttt gec acc gca ccg ctg gtg gtt gaa ggc tgc ate atg atg 
3475 

Phe Gly Phe Ala Thr Ala Pro Leu Val Val Glu Gly Cys lie Met Met 
1110 1115 1120 1125 

cgc gtc tgc cac ctg gac acc tgc ccg gtg ggt ate get acc cag aac 
3523 

Arg Val Cys His Leu Asp Thr Cys Pro Val Gly lie Ala Thr Gin Asn 

1130 1135 1140 

ccg gat ttg cgt tec aag ttc acc ggc aag get gaa cac gtg gtc aac 
3571 

Pro Asp Leu Arg Ser Lys Phe Thr Gly Lys Ala Glu His Val Val Asn 

1145 1150 1155 

ttc ttc acc ttc ate gec cag gaa gtc cgt gag tac ttg gca cag ctt 
3619 

Phe Phe Thr Phe lie Ala Gin Glu Val Arg Glu Tyr Leu Ala Gin Leu 
1160 1165 1170 

ggt ttc cgc tct att gat gaa gec gtc gga caa gec cag gtg ctg cgc 
3667 

Gly Phe Arg Ser lie Asp Glu Ala Val Gly Gin Ala Gin Val Leu Arg 
1175 1180 1185 



106 





WO 01/00843 ^ W PCT/IB00/00923 



aag cgt tec gga ate cca get gat tec cgc gca gca cac ctg gat ttg 
3715 

Lys Arg Ser Gly He Pro Ala Asp Ser Arg Ala Ala His Leu Asp Leu 

1195 1200 1205 

age cca att ttc cat cgc cca gaa act cca cac ttc cca act cag gat 
3763 

Ser Pro He Phe His Arg Pro Glu Thr Pro His Phe Pro Thr Gin Asp 

1210 1215 1220 

gtg cgt tgc acc aag acc cag gaa cac age eta gaa aaa gec ctg gac 
3811 

Val Arg Cys Thr Lys Thr Gin Glu His Ser Leu Glu Lys Ala Leu Asp 

1225 1230 1235 

aac gca ttt att gat aag get teg gac acg ate acc cgt gec gca gcg 
3859 

Asn Ala Phe He Asp Lys Ala Ser Asp Thr He Thr Arg Ala Ala Ala 
1240 1245 1250 

ggt gtg gaa acc age att gtt att gat age tec ate age aac gtc aac 
3907 

Gly Val Glu Thr Ser He Val lie Asp Ser Ser He Ser Asn Val Asn 
1255 1260 1265 

cgt tea gtt ggc acg atg ctg ggt tct gca gtc age cgc gtg get oat 
3955 

Arg Ser Val Gly Thr Met Leu Gly Ser Ala Val Ser Arg Val Ala Gly 
1270 1275 1280 1285 

gec caa ggt ttg cca gac ggc acc ate acc ttg aat ctt caa ggc tac 
4003 

Ala Gin Gly Leu Pro Asp Gly Thr He Thr Leu Asn Leu Gin Gly Cys 

1290 1295 1300 

gee ggt aac tec ttt ggc gcg ttc ate cca cga ggc ate acc ate aac 
4051 

Ala Gly Asn Ser Phe Gly Ala Phe He Pro Arg Gly He Thr He Asn 

1305 1310 1315 

etc acc ggc gat gee aat gac ttt gtg ggc aag gga tta tct ggc gga 
4099 

Leu Thr Gly Asp Ala Asn Asp Phe Val Gly Lys Gly Leu Ser Gly Gly 
1320 1325 1330 

aag att gtg ate aag cct tec get cag get ccg aag cag ctg aag aac 
4147 

Lys He Val He Lys Pro Ser Ala Gin Ala Pro Lys Gin Leu Lys Asn 
1335 1340 1345 

aat cca aat ate att gec gga aac gtg ctt gga tac ggc gca acc aat 
4195 

Asn Pro Asn He He Ala Gly Asn Val Leu Gly Tyr Gly Ala Thr Ser 
1350 1355 1360 1365 

ggt gaa ttg ttc att cgt ggc cag gtc ggc gaa cgt ttc tgc gtc cgt 
4243 

Gly Glu Leu Phe He Arg Gly Gin Val Gly Glu Arg Phe Cys Val Arg 

1370 1375 1380 



107 





WO 01/00843 W ^ PCT/IB00/00923 



aac tct ggc gcc acc gca gtg gtt gaa ggt ate gga aac cac ggt tgt 
4291 

Asn Ser Gly Ala Thr Ala Val Val Glu Gly He Gly Asn His Gly Cys 

1385 1390 1395 

gag tac atg act ggc ggc cga gtc ctg gtt ttg ggc ccg gtt ggt gag 
4339 

Glu Tyr Met Thr Gly Gly Arg Val Leu Val Leu Gly Pro Val Gly Glu 
1400 1405 1410 

aac ttt ggt gcc ggc atg tct ggt ggc att gca tac ctg get aat tec 
4387 

Asn Phe Gly Ala Gly Met Ser Gly Gly He Ala Tyr Leu Ala Asn Ser 
1415 1420 1425 

ccg gac eta aac cag aag ate aat ggc gaa ttg gtg gat gtt gtt cca 
4435 

Pro Asp Leu Asn Gin Lys He Asn Gly Glu Leu Val Asp Val Val Pro 
1430 1435 1440 1445 

ctg age get gac gat ctg acg tgg get gat gag etc att get cgc cac 
4483 

Leu Ser Ala Asp Asp Leu Thr Trp Ala Asp Glu Leu He Ala Arg His 

1450 1455 1460 

cgc gaa etc acc gga tec gag acc aag ctg cgt gca caa gat ttq ata 
4531 

Arg Glu Leu Thr Gly Ser Glu Thr Lys Leu Arg Ala Gin Asp Leu Val 

1465 1470 1475 

aaa ate atg ccg cgc gat ttc caa aaa gta etc aac ate ate gaa acg 
4579 

Lys He Met Pro Arg Asp Phe Gin Lys Val Leu Asn He He Glu Thr 
1480 1485 1490 

gcc cac get gag ggc caa gac cca gca ate aag ate atg gag gca ata 
4627 

Ala His Ala Glu Gly Gin Asp Pro Ala He Lys He Met Glu Ala Val 
1495 1500 1505 

age taatggccga cccacaagga ttc 

4653 

Ser 

1510 



<210> 72 
<211> 1510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Met Lys Pro Gin Gly Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys 
1 5 10 15 

Gly Val Ala Phe He Ala Asp He His Gly Arg Pro Ser Arg Ser He 

20 25 30 

Val Asp Arg Ala Leu Glu Ala Leu Arg Asn He Asp His Arg Gly Ala 
35 40 45 
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Ala Gly Ala Glu Lys Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin 
50 55 60 

lie Pro Asp Gly Phe Tyr Arg Glu Val Ser Gly lie Glu Leu Pro Glu 
65 70 75 80 

Ala Gly Glu Tyr Ala Thr Gly He Ala Phe Leu Pro Arg Gly Arg Met 

85 90 95 

Ala Met Met Asp Ala Gin Lys Glu He Glu Arg He Ala Lys Gin Glu 

100 105 110 

Gly Ala Asp Val Leu Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp 
115 120 125 

Leu Gly Ser Met Ala Glu Glu Ala Met Pro Ser Phe Ala Gin He Phe 
130 135 140 

Leu Thr Val Pro Gly Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe 
145 150 155 160 

Phe He Arg Lys Arg Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg 

165 170 175 

Asp Thr Val Tyr Phe Pro Ser Leu Ser Ser Arg Thr He He Tyr Lys 

180 185 190 

Gly Met Leu Thr Thr Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly 
195 200 205 

Asp Ala Arg Leu Glu Ser Ala He Ala He Val His Ser Arg Phe Ser 
210 215 220 

Thr Asn Thr Phe Pro Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val 
225 230 235 240 

Ala His Asn Gly Glu He Asn Thr Val Arg Gly Asn Glu Asn Trp Met 

245 250 255 

Arg Ala Arg Glu Ala Leu He Lys Asn Asp Lys Leu Gly Asn Leu Ser 

260 265 270 

Ser Val Leu Pro He Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe 
275 280 285 

Asp Glu Ala Leu Glu Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His 
290 295 300" 

Ala Val Ala Met Met He Pro Gin Ala Trp Glu His Asn Lys Thr Leu 
305 310 315 320 

Ser Pro Glu Leu Arg Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu 

325 330 335 

Pro Trp Asp Gly Pro Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val 

340 345 350 

Gly Ala Val Leu Asp Arg Asn Gly Leu Arg Pro Gly Arg He Thr He 
355 360 365 

Thr Asp Ser Gly Leu Val Val Met Ala Ser Glu Ser Gly Val Leu Asp 



109 



WO 01/00843 



PCT/IB00/00923 



370 

Leu Arg Glu Glu 
385 

Met Phe Leu Val 



lie Lys Gin Lys 

420 

Asp Asn Phe Val 
435 

Met Ala His Ser 
450 

Glu Glu Asp Val 
465 

Glu Ala lie Gly 



Gin Arg Pro Arg 

500 

Val Thr Asn Pro 
515 

Met Phe Thr Leu 
530 

Asp Ala Ala Arg 
545 

Glu Leu Ala Thr 



Phe Gly Ala Ala 

580 

Ala Gly Met Lys 
595 

Ala lie Arg Asn 
610 

Asp Glu Arg Met 
625 

His Gin Tyr Leu 



Val Glu Ser Gly 

660 

Gly Phe Gly Ala 
675 

Asp Glu Leu Arg 
690 



375 

Ser Val Val Lys 
390 

Asp Thr Ala Glu 
405 

Leu Ser Glu Ala 



His Leu Asp Arg 

440 

Arg Ala Val Leu 
455 

Asp Leu Leu Leu 
470 

Ser Met Gly Ser 
485 

Met Leu Tyr Asp 



Pro Leu Asp Ser 

520 

Leu Gly Ala Gin 
535 

Arg lie Arg Leu 
550 

Leu lie Asn Ala 
565 

Val lie Ser Gly 



Ala Ala lie Ala 

600 

Gly Lys Thr Leu 
615 

Ala Pro lie Pro 
630 

Val Gin Gin Arg 
645 

Asp Ala Arg Glu 



Asp Ala lie Asn 

680 

Met Lys Gly Gin 
695 



380 

Arg Thr Arg Val 
395 

Gly Arg lie Val 
410 

Gin Pro Tyr Gly 
425 

Leu Pro Gin Thr 



Arg Gin Arg Val 

460 

Leu Pro Met Ala 
475 

Asp Thr Pro lie 
490 

Phe Phe Ala Gin 
505 

lie Arg Glu Lys 



Ser Asp Val Leu 

540 

Glu Ser Pro lie 
555 

Asn Ala His Gly 
570 

Leu Tyr Pro Val 
585 

Arg Val Arg Arg 



lie Val Leu Ser 

620 

Ala Leu Leu Leu 
635 

Thr Arg Thr Gin 
650 

Val His His Leu 
665 

Pro Tyr Met Ala 



Leu Gly Asp Leu 

700 



Gin Pro Gly Arg 

400 

Glu Asp Glu Glu 
415 

Glu Trp lie Arg 
430 

Arg Tyr Asn Tyr 
445 

Phe Gly lie Thr 



Arg Gin Gly Ala 

480 

Ala Ala Leu Ser 
495 

Arg Phe Ala Gin 
510 

Pro Val Thr Ser 
525 

Asn Pro Gly Pro 



lie Asp Asn His 

560 

Glu Trp Asp Ser 
575 

Ala His His Gly 
590 

Glu Val Ser Glu 
605 

Asp Arg Glu Ser 



Thr Ser Ala Val 

640 

Cys Ser Leu Val 
655 

Ala Met Leu lie 
670 

Phe Glu Thr lie 
685 

Ser Leu Asp Glu 
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Ala Ser Arg Asn Tyr He Lys Ala Ala Thr Thr Gly Val Leu Lys Val 
705 710 715 720 

Met Ser Lys Met Gly He Ala Thr Val Ser Ser Tyr Arg Gly Ala Gin 

725 730 735 

Leu Ala Asp Val Thr Gly Leu His Gin Asp Leu Leu Asp Asn Tyr Phe 

740 745 750 

Gly Gly He Ala Ser Pro He Ser Gly He Gly Leu Asp Glu Val Ala 
755 760 765 

Ala Asp Val Glu Ala Arg His Arg Ser Ala Phe Leu Pro Arg Pro Glu 
770 775 780 

Glu His Ala His Arg Glu Leu Asp Leu Gly Gly Glu Tyr Lys Trp Arg 
785 790 795 800 

Arg Glu Gly Glu Tyr His Leu Phe Asn Pro Glu Thr He Phe Lys Leu 

805 810 815 

Gin His Ala Thr Arg Ser Gly Ser Tyr Glu He Phe Lys Asp Tyr Thr 

820 825 830 

Arg Lys Val Asp Asp Gin Ser Thr Arg Leu Gly Thr He Arg Gly Leu 
835 840 845 

Phe Glu Phe Ser Thr Asp Arg Lys Pro He Ser Val Ser Glu Val Glu 
850 855 860 

Pro Val Ser Glu He Val Lys Arg Phe Ser Thr Gly Ala Met Ser Tyr 
865 870 875 880 

Gly Ser He Ser Ala Glu Ala His Glu Val Leu Ala He Ala Met Asn 

885 890 895 

Arg Leu Gly Gly Met Ser Asn Ser Gly Glu Gly Gly Glu Asp Ala Arg 

900 905 910 

Arg Phe Asp Val Glu Pro Asn Gly Asp Trp Lys Arg Ser Ala He Lys 
915 920 925 

Gin Val Ala Ser Gly Arg Phe Gly Val Thr Ser His Tyr Leu Asn Asn 
930 935 940 

Cys Thr Asp He Gin He Lys Met Ala Gin Gly Ala "Lys Pro Gly Glu 
945 950 955 960 

Gly Gly Gin Leu Pro Pro Asn Lys Val Tyr Pro Trp Val Ala Glu Val 

965 970 975 

Arg He Thr Thr Pro Gly Val Gly Leu He Ser Pro Pro Pro His His 

980 985 990 

Asp He Tyr Ser He Glu Asp Leu Ala Gin Leu He His Asp Leu Lys 
995 . 1000 1005 

Asn Ala Asn Pro Arg Ala Arg He His Val Lys Leu Val Ala Glu Gin 
1010 1015 1020 



111 





WO 01/00843 ^ W PCT/IB00/00923 



Gly Val Gly Thr Val Ala Ala Gly Val Ser Lys Ala His Ala Asp Val 
1025 1030 1035 1040 

Val Leu lie Ser Gly His Asp Gly Gly Thr Gly Ala Ser Pro Leu Thr 

1045 1050 1055 

Ser Leu Lys His Ala Gly Gly Pro Trp Glu Leu Gly Leu Ala Glu Thr 

1060 1065 1070 

Gin Gin Thr Leu Leu Leu Asn Gly Leu Arg Asp Arg lie Arg Val Gin 
1075 1080 1085 

Cys Asp Gly Gin Leu Lys Thr Gly Arg Asp Val Val lie Ala Ala Leu 
1090 1095 1100 

Leu Gly Ala Glu Glu Phe Gly Phe Ala Thr Ala Pro Leu Val Val Glu 
1105 1110 1115 1120 

Gly Cys lie Met Met Arg Val Cys His Leu Asp Thr Cys Pro Val Gly 

1125 1130 1135 

lie Ala Thr Gin Asn Pro Asp Leu Arg Ser Lys Phe Thr Gly Lys Ala 

1140 1145 1150 

Glu His Val Val Asn Phe Phe Thr Phe lie Ala Gin Glu Val Arg Glu 
1155 1160 1165 

Tyr Leu Ala Gin Leu Gly Phe Arg Ser lie Asp Glu Ala Val Gly Gin 
1170 1175 1180 

Ala Gin Val Leu Arg Lys Arg Ser Gly lie Pro Ala Asp Ser Arg Ala 
1185 1190 1195 1200 

Ala His Leu Asp Leu Ser Pro lie Phe His Arg Pro Glu Thr Pro His 

1205 1210 1215 

Phe Pro Thr Gin Asp Val Arg Cys Thr Lys Thr Gin Glu His Ser Leu 

1220 1225 1230 

Glu Lys Ala Leu Asp Asn Ala Phe lie Asp Lys Ala Ser Asp Thr lie 
1235 1240 1245 

Thr Arg Ala Ala Ala Gly Val Glu Thr Ser lie Val He Asp Ser Ser 
1250 1255 1260 

He Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly Ser Ala Val 
1265 1270 1275 **" 1280 

Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr He Thr Leu 

1285 1290 1295 

Asn Leu Gin Gly Cys Ala Gly Asn Ser Phe Gly Ala Phe He Pro Arg 

1300 1305 1310 

Gly He Thr He Asn Leu Thr Gly Asp Ala Asn Asp Phe Val Gly Lys 
1315 1320 1325 

Gly Leu Ser Gly Gly Lys He Val He Lys Pro Ser Ala Gin Ala Pro 
1330 1335 1340 

Lys Gin Leu Lys Asn Asn Pro Asn He He Ala Gly Asn Val Leu Gly 
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1345 1350 1355 1360 

Tyr Gly Ala Thr Ser Gly Glu Leu Phe lie Arg Gly Gin Val Gly Glu 

1365 1370 1375 

Arg Phe Cys Val Arg Asn Ser Gly Ala Thr Ala Val Val Glu Gly lie 

1380 1385 1390 

Gly Asn His Gly Cys Glu Tyr Met Thr Gly Gly Arg Val Leu Val Leu 
1395 1400 1405 

Gly Pro Val Gly Glu Asn Phe Gly Ala Gly Met Ser Gly Gly lie Ala 
1410 1415 1420 

Tyr Leu Ala Asn Ser Pro Asp Leu Asn Gin Lys lie Asn Gly Glu Leu 
1425 1430 1435 1440 

Val Asp Val Val Pro Leu Ser Ala Asp Asp Leu Thr Trp Ala Asp Glu 

1445 1450 1455 

Leu lie Ala Arg His Arg Glu Leu Thr Gly Ser Glu Thr Lys Leu Arg 

1460 1465 1470 

Ala Gin Asp Leu Val Lys lie Met Pro Arg Asp Phe Gin Lys Val Leu 
1475 1480 1485 

Asn lie lie Glu Thr Ala His Ala Glu Gly Gin Asp Pro Ala lie Lys 
1490 1495 1500 

lie Met Glu Ala Val Ser 
1505 1510 



<210> 73 

<211> 1906 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1906) 

<223> FRXA00007 

<400> 73 

atcgaaagta acccttttgt tacttgcgtt gcaggtagtg tccctgattt tcttattatc 60 

gaacgattga tagaaacagg attaaagtga ggtatcccgc atg aaa cca caa gga 115 

Met Lys Pro Gin Gly 
1 5 

etc tac aac cct gcg cat gaa cat gac gec tgc ggt gtg gcg ttt att 163 
Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys Gly Val Ala Phe lie 

10 15 20 

gcg gat ate cac ggt cga ccc age cgc age att gtt gat cgt gca ctt 211 
Ala Asp lie His Gly Arg Pro Ser Arg Ser lie Val Asp Arg Ala Leu 

25 30 35 

gag gcg ctt cgc aac att gac cac cga ggt gee gee ggt gca gag aag 259 
Glu Ala Leu Arg Asn lie Asp His Arg Gly Ala Ala Gly Ala Glu Lys 
40 45 50 
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aac act ggc gat ggt gcg ggc ate etc atg cag att ccg gac ggc ttt 307 
Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin lie Pro Asp Gly Phe 
55 60 65 

tat cgt gaa gta tct ggc att gag ctt cct gag gca ggg gag tat gec 355 
Tyr Arg Glu Val Ser Gly lie Glu Leu Pro Glu Ala Gly Glu Tyr Ala 
70 75 80 85 

act ggt att gcg ttc ttg cct cgc ggt cgc atg gcg atg atg gat get 403 
Thr Gly lie Ala Phe Leu Pro Arg Gly Arg Met Ala Met Met Asp Ala 

90 95 100 

cag aag gaa att gag cgc ate gca aag caa gaa ggt gee gat gtg ctt 451 
Gin Lys Glu lie Glu Arg lie Ala Lys Gin Glu Gly Ala Asp Val Leu 

105 110 115 

ggt tgg cgc atg gtt cct ttt gat tct cgt gat ttg ggt tec atg get 499 
Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp Leu Gly Ser Met Ala 
120 125 130 

gag gag gcg atg cct agt ttc gcg cag att ttc ctt act gtg cct gga 547 
Glu Glu Ala Met Pro Ser Phe Ala Gin lie Phe Leu Thr Val Pro Gly 
135 140 145 

aaa tct ggt gaa gat ctt gac cgt gtg atg ttc ttt ate cgt aag cgt 595 
Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe Phe lie Arg Lys Arg 
150 155 160 165 

tgt gag cgt gag ctg ggc acc ace aat ggt cgc gat acg gtg tat ttc 643 
Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg Asp Thr Val Tyr Phe 

170 175 180 

ccg teg eta tct tea cgc acc ate att tac aaa ggc atg ttg acc act 691 
Pro Ser Leu Ser Ser Arg Thr lie lie Tyr Lys Gly Met Leu Thr Thr 

185 190 195 

ctg cag ctt gag ggc ttc ttt gag gat ctg ggt gat get cgc ctg gag 739 
Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly Asp Ala Arg Leu Glu 
200 205 210 

teg gee att get att gtg cac teg cgt ttc tec acg aac act ttc cca 787 
Ser Ala lie Ala lie Val His Ser Arg Phe Ser Thr Asn Thr Phe Pro 
215 220 225 

age tgg ccg ctg gcg cac ccg tac cgt ttc gtt gee cac aac ggt gag 835 
Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val Ala "His Asn Gly Glu 
230 235 240 245 

* 

ate aac act gtg cgt ggc aat gaa aac tgg atg cgc gee cgc gag gcg 883 
lie Asn Thr Val Arg Gly Asn Glu Asn Trp Met Arg Ala Arg Glu Ala 

250 255 260 

ctt ate aaa aac gac aag ctg ggc aat ttg age age gtg ctg cct ate 931 
Leu lie Lys Asn Asp Lys Leu Gly Asn Leu Ser Ser Val Leu Pro lie 

265 270 275 

tgc acc ccg gag ggc teg gat acc gcg cgt ttc gac gag get ttg gag 979 
Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe Asp Glu Ala Leu Glu 
280 285 290 
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ctt ttg cac ctg ggc gga tac tea ctt ccg cat get gtt gcg atg atg 
1027 

Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His Ala Val Ala Met Met 
295 300 305 

ate cct cag gcg tgg gaa cac aac aag acg ctg age cct gag ctg cgt 
1075 

lie Pro Gin Ala Trp Glu His Asn Lys Thr Leu Ser Pro Glu Leu Arg 
310 315 320 325 

gat ttc tac gaa tac cac tct tgt ctg atg gag cca tgg gat ggt cct 
1123 

Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu Pro Trp Asp Gly Pro 

330 335 340 

gca gcg ctg gca ttt act gac ggt cgt ttt gtg ggt gec gtg ctg gac 
1171 

Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val Gly Ala Val Leu Asp 

345 350 355 

cgt aat ggc ctg cga cct ggg cga ate acc att act gat teg ggt ttg 
1219 

Arg Asn Gly Leu Arg Pro Gly Arg lie Thr lie Thr Asp Ser Gly Leu 
360 365 370 

gtt gtg atg get tct gaa teg gga gtg ttg gac ttg agg gag gag age 
1267 

Val Val Met Ala Ser Glu- Ser Gly Val Leu Asp Leu Arg Glu Glu Ser 
375 380 385 

gtc gta aag cgt act cgc gta cag cct gga cgc atg ttc ctt gtt gac 
1315 

Val Val Lys Arg Thr Arg Val Gin Pro Gly Arg Met Phe Leu Val Asp 

390 395 400 405 

act gee gag ggc cgc ate gtt gaa gac gag gaa ate aag cag aaa tta 
1363 

Thr Ala Glu Gly Arg lie Val Glu Asp Glu Glu lie Lys Gin Lys Leu 

410 415 420 

age gaa gcg cag cca tat ggt gag tgg att cgc gat aat ttt gtg cat 
1411 

Ser Glu Ala Gin Pro Tyr Gly Glu Trp lie Arg Asp Asn Phe Val His 

425 430 435 

ctg gat cgt ctg cct cag aca cgc tac aac tac atg gcg cac tct cgt 
1459 

Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr Met Ala His Ser Arg 
440 445 450 

get gtg ttg cgt cag cgt gtt ttc gga ate act gaa gaa gat gtg gat 
1507 

Ala Val Leu Arg Gin Arg Val Phe Gly lie Thr Glu Glu Asp Val Asp 
455 460 465 

ttg ttg ctg ctg ccg atg gec cgc cag ggt get gag gcg att ggt tec 
1555 

Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala Glu Ala lie Gly Ser 
470 475 480 485 
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atg ggt teg gat acg cca att gcg gcg eta tec cag cga cca cgc atg 
1603 

Met Gly Ser Asp Thr Pro lie Ala Ala Leu Ser Gin Arg Pro Arg Met 

490 495 500 

ctt tat gat ttc ttc gcg cag cgc ttt get cag gtg aca aac cca ccg 
1651 

Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin Val Thr Asn Pro Pro 

505 510 515 

ttg gac tct ate cgc gaa aag cct gtg ace age atg ttc act ttg ttg 
1699 

Leu Asp Ser lie Arg Glu Lys Pro Val Thr Ser Met Phe Thr Leu Leu 
520 525 530 

ggt gcg cag tct gac gtg etc aat ccg ggt cct gat gcg gcg cga cgt 
1747 

Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro Asp Ala Ala Arg Arg 
535 540 545 

att cgt ttg gaa teg ccg ate att gat aac cat gag ctg gee acc ttg 
1795 

lie Arg Leu Glu Ser Pro lie lie Asp Asn His Glu Leu Ala Thr Leu 
550 555 560 565 

ate aat gee aac gcg cat ggt gag tgg gat tec ttt ggt get get gta 
1843 

He Asn Ala Asn Ala His Gly Glu Trp Asp Ser Phe Gly Ala Ala Val 

570 575 580 

att tct ggt ttg tac cca gtg get cac cat ggt gee ggc atg aag get 
1891 

He Ser Gly Leu Tyr Pro Val Ala His His Gly Ala Gly Met Lys Ala 

585 590 595 

gcg att get cgt gtg 
1906 

Ala He Ala Arg Val 
600 



<210> 74 
<211> 602 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Lys Pro Gin Gly Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys 
15 10 15 

Gly Val Ala Phe He Ala Asp He His Gly Arg Pro Ser Arg Ser He 

20 25 30 

Val Asp Arg Ala Leu Glu Ala Leu Arg Asn He Asp His Arg Gly Ala 
35 40 45 

Ala Gly Ala Glu Lys Asn Thr Gly Asp Gly Ala Gly He Leu Met Gin 
50 55 60 

He Pro Asp Gly Phe Tyr Arg Glu Val Ser Gly He Glu Leu Pro Glu 
65 70 75 80 
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Ala Gly Glu Tyr 



Ala Met Met Asp 

100 

Gly Ala Asp Val 
115 

Leu Gly Ser Met 
130 

Leu Thr Val Pro 
145 

Phe lie Arg Lys 



Asp Thr Val Tyr 

180 

Gly Met Leu Thr 
195 

Asp Ala Arg Leu 
210 

Thr Asn Thr Phe 
225 

Ala His Asn Gly 



Arg Ala Arg Glu 

260 

Ser Val Leu Pro 
275 

Asp Glu Ala Leu 
290 

Ala Val Ala Met 
305 

Ser Pro Glu Leu 



Pro Trp Asp Gly 

340 

Gly Ala Val Leu 
355 

Thr Asp Ser Gly 
370 

Leu Arg Glu Glu 
385 



Ala Thr Gly lie 
85 

Ala Gin Lys Glu 



Leu Gly Trp Arg 

120 

Ala Glu Glu Ala 
135 

Gly Lys Ser Gly 
150 

Arg Cys Glu Arg 
165 

Phe Pro Ser Leu 



Thr Leu Gin Leu 

200 

Glu Ser Ala lie 
215 

Pro Ser Trp Pro 
230 

Glu lie Asn Thr 
245 

Ala Leu lie Lys 



lie Cys Thr Pro 

280 

Glu Leu Leu His 
295 

Met lie Pro Gin 
310 

Arg Asp Phe Tyr 
325 

Pro Ala Ala Leu 



Asp Arg Asn Gly 

360 

Leu Val Val Met 
375 

Ser Val Val Lys 
390 



Ala Phe Leu Pro 
90 

lie Glu Arg lie 
105 

Met Val Pro Phe 



Met Pro Ser Phe 

140 

Glu Asp Leu Asp 
155 

Glu Leu Gly Thr 
170 

Ser Ser Arg Thr 
185 

Glu Gly Phe Phe 



Ala lie Val His 

220 

Leu Ala His Pro 
235 

Val Arg Gly Asn 
250 

Asn Asp Lys Leu 
265 

Glu Gly Ser Asp 



Leu Gly Gly Tyr 

300 

Ala Trp Glu His 
315 

Glu Tyr His Ser 
330 

Ala Phe Thr Asp 
345 

Leu Arg Pro Gly 



Ala Ser Glu Ser 

380 

Arg Thr Arg Val 
395 



Arg Gly Arg Met 
95 

Ala Lys Gin Glu 
110 

Asp Ser Arg Asp 
125 

Ala Gin lie Phe 



Arg Val Met Phe 

160 

Thr Asn Gly Arg 
175 

lie lie Tyr Lys 
190 

Glu Asp Leu Gly 
205 

Ser Arg Phe Ser 



Tyr Arg Phe Val 

240 

Glu Asn Trp Met 
255 

Gly Asn Leu Ser 
270 

Thr Ala Arg Phe 
285 

Ser Leu Pro His 



Asn Lys Thr Leu 

320 

Cys Leu Met Glu 
335 

Gly Arg Phe Val 
350 

Arg lie Thr lie 
365 

Gly Val Leu Asp 



Gin Pro Gly Arg 

400 
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Met Phe Leu Val Asp Thr Ala Glu Gly Arg lie Val Glu Asp Glu Glu 

405 410 415 

lie Lys Gin Lys Leu Ser Glu Ala Gin Pro Tyr Gly Glu Trp lie Arg 

420 425 430 

Asp Asn Phe Val His Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr 
435 440 445 

Met Ala His Ser Arg Ala Val Leu Arg Gin Arg Val Phe Gly lie Thr 
450 455 460 

Glu Glu Asp Val Asp Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala 
465 470 475 480 

Glu Ala lie Gly Ser Met Gly Ser Asp Thr Pro lie Ala Ala Leu Ser 

485 490 495 

Gin Arg Pro Arg Met Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin 

500 505 510 

Val Thr Asn Pro Pro Leu Asp Ser lie Arg Glu Lys Pro Val Thr Ser 
515 520 525 

Met Phe Thr Leu Leu Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro 
530 535 540 

Asp Ala Ala Arg Arg lie Arg Leu Glu Ser Pro lie lie Asp Asn His 
545 550 555 560 

Glu Leu Ala Thr Leu lie Asn Ala Asn Ala His Gly Glu Trp Asp Ser 

565 570 575 

Phe Gly Ala Ala Val lie Ser Gly Leu Tyr Pro Val Ala His His Gly 

580 585 590 

Ala Gly Met Lys Ala Ala lie Ala Arg Val 
595 600 



<210> 75 
<211> 1362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (70) . . (1362) 
<223> FRXA00364 

<400> 75 

accaatttct ggcatcggtc tggatgaagt tgcagctgac gtagaaagct cgtcaccgca 60 

gcgcattttttg cca cgc cct gaa gag cac get cac cgt gaa ttg gat ttg 111 
Leu Pro Arg Pro Glu Glu His Ala His Arg Glu Leu Asp Leu 
15 io 

ggt ggt gaa tac aag tgg cgc cgc gaa ggt gaa tac cac ctg ttc aac 159 
Gly Gly Glu Tyr Lys Trp Arg Arg Glu Gly Glu Tyr His Leu Phe Asn 
15 20 25 30 
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cca gaa acc ate ttc aag ctg cag cat gca acg cgt tct ggc age tac 207 
Pro Glu Thr lie Phe Lys Leu Gin His Ala Thr Arg Ser Gly Ser Tyr 

35 40 45 

gag att ttc aag gat tac acc cgc aag gtt gat gat caa tec act cgc 255 
Glu lie Phe Lys Asp Tyr Thr Arg Lys Val Asp Asp Gin Ser Thr Arg 

50 55 60 

ttg ggt act att cgt gga ctg ttt gag ttc age acg gac cgc aag cca 303 
Leu Gly Thr lie Arg Gly Leu Phe Glu Phe Ser Thr Asp Arg Lys Pro 
65 70 75 

att teg gtg tct gag gtg gag ccg gtc agt gag ate gtg aag cgt ttc 351 
lie Ser Val Ser Glu Val Glu Pro Val Ser Glu lie Val Lys Arg Phe 
80 85 90 

tec act ggt gcg atg tct tat ggc teg att tct get gaa gee cat gag 399 
Ser Thr Gly Ala Met Ser Tyr Gly Ser lie Ser Ala Glu Ala His Glu 
95 100 105 HO 

gtc ttg gee ate gee atg aac cga ctg ggc ggt atg tec aac tec ggc 447 
Val Leu Ala lie Ala Met Asn Arg Leu Gly Gly Met Ser Asn Ser Gly 

115 120 125 

gaa ggt ggc gag gac gec cgc cga ttt gat gtg gaa ccc aac ggt gac 495 
Glu Gly Gly Glu Asp Ala Arg Arg Phe Asp Val Glu Pro Asn Gly Asp 

130 135 140 

tgg aag cgc tct gee att aag cag gtg gee teg gga cgt ttc ggc gtg 543 
Trp Lys Arg Ser Ala He Lys Gin Val Ala Ser Gly Arg Phe Gly Val 
145 150 155 

acc age cac tac ttg aac aac tgc acc gat att cag ate aag atg gca 591 
Thr Ser His Tyr Leu Asn Asn Cys Thr Asp He Gin He Lys Met Ala 
160 165 170 

cag ggc gca aag ccc ggt gaa ggt ggc cag ctg cca cca aac aag gtg 639 
Gin Gly Ala Lys Pro Gly Glu Gly Gly Gin Leu Pro Pro Asn Lys Val 
175 180 185 190 

tac cca tgg gtt gca gaa gtc cgc ate acc acc cca ggc gtt ggt ctg 687 
Tyr Pro Trp Val Ala Glu Val Arg He Thr Thr Pro Gly Val Gly Leu 

195 200 205 

att tec cct cca cca cac cac gat att tac tec att gag gat ctg get 735 
He Ser Pro Pro Pro His His Asp He Tyr Ser He Glu Asp Leu Ala 

210 215 " 220 

cag ctg ate cac gac ctg aag aac get aac cca cgc gca cga ate cac 783 
Gin Leu He His Asp Leu Lys Asn Ala Asn Pro Arg Ala Arg He His 
225 230 235 

gtg aag eta gtg gca gaa caa ggc gtg ggc acc gtt gee gca ggt gtg 831 
Val Lys Leu Val Ala Glu Gin Gly Val Gly Thr Val Ala Ala Gly Val 
240 245 250 

tec aaa gca cac get gat gtg gtg ctt att tec ggc cac gat ggc gga 879 
Ser Lys Ala His Ala Asp Val Val Leu He Ser Gly His Asp Gly Gly 
255 260 265 270 

act ggc gca tct cct ttg acc tec ctg aag cat gee ggt ggt cca tgg 927 
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Thr Gly Ala Ser Pro Leu Thr Ser Leu Lys His Ala Gly Gly Pro Trp 

275 280 285 

gag ttg ggc ttg get gaa acc cag caa acg ttg ctg etc aac ggc ctg 975 
Glu Leu Gly Leu Ala Glu Thr Gin Gin Thr Leu Leu Leu Asn Gly Leu 

290 295 300 

cgc gat cgt att cgc gtg cag tgc gat ggt cag ctg aaa act ggc cga 
1023 

Arg Asp Arg lie Arg Val Gin Cys Asp Gly Gin Leu Lys Thr Gly Arg 
305 310 315 

gac gtg gtt ate gca get ctt etc ggt gee gaa gaa ttc ggt ttt gee 
1071 

Asp Val Val lie Ala Ala Leu Leu Gly Ala Glu Glu Phe Gly Phe Ala 
320 325 330 

acc gca ccg ctg gtg gtt gaa ggc tgc ate atg atg cgc gtc tgc cac 
1119 

Thr Ala Pro Leu Val Val Glu Gly Cys lie Met Met Arg Val Cys His 

335 340 345 350 

ctg gac acc tgc ccg gtg ggt ate get acc cag aac ccg gat ttg cgt 
1167 

Leu Asp Thr Cys Pro Val Gly lie Ala Thr Gin Asn Pro Asp Leu Arg 

355 360 365 

tec aag ttc acc ggc aag get gaa cac gtg gtc aac ttc ttc acc ttc 
1215 

Ser Lys Phe Thr Gly Lys Ala Glu His Val Val Asn Phe Phe Thr Phe 

370 375 380 

ate gee cag gaa gtc cgt gag tac ttg gca cag ctt ggt ttc cgc tct 
1263 

He Ala Gin Glu Val Arg Glu Tyr Leu Ala Gin Leu Gly Phe Arg Ser 
385 390 395 

att gat gaa gee gtc gga caa gec cag gtg ctg cgc aag cgt tec gga 
1311 

He Asp Glu Ala Val Gly Gin Ala Gin Val Leu Arg Lys Arg Ser Gly 
400 405 410 

ate cca get gat tec cgc gca gca cac ctg gat ttg age cca att ttc 
1359 

He Pro Ala Asp Ser Arg Ala Ala His Leu Asp Leu Ser Pro He Phe 

415 420 425 430 

ate 

1362 

lie 



<210> 76 
<211> 431 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Leu Pro Arg Pro Glu Glu His Ala His Arg Glu Leu Asp Leu Gly Gly 
15 10 15 
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Glu Tyr Lys Trp 

20 

Thr lie Phe Lys 
35 

Phe Lys Asp Tyr 
50 

Thr lie Arg Gly 
65 

Val Ser Glu Val 



Gly Ala Met Ser 

100 

Ala lie Ala Met 
115 

Gly Glu Asp Ala 
130 

Arg Ser Ala lie 
145 

His Tyr Leu Asn 



Ala Lys Pro Gly 

180 

Trp Val Ala Glu 
195 

Pro Pro Pro His 
210 

lie His Asp Leu 
225 

Leu Val Ala Glu 



Ala His Ala Asp 

260 

Ala Ser Pro Leu 
275 

Gly Leu Ala Glu 
290 

Arg lie Arg Val 
305 

Val lie Ala Ala 



Arg Arg Glu Gly 



Leu Gin His Ala 

40 

Thr Arg Lys Val 
55 

Leu Phe Glu Phe 
70 

Glu Pro Val Ser 
85 

Tyr Gly Ser lie 



Asn Arg Leu Gly 

120 

Arg Arg Phe Asp 
135 

Lys Gin Val Ala 
150 

Asn Cys Thr Asp 
165 

Glu Gly Gly Gin 



Val Arg lie Thr 

200 

His Asp lie Tyr 
215 

Lys Asn Ala Asn 
230 

Gin Gly Val Gly 
245 

Val Val Leu lie 



Thr Ser Leu Lys 

280 

Thr Gin Gin Thr 
295 

Gin Cys Asp Gly 
310 

Leu Leu Gly Ala 
325 



Glu Tyr His Leu 
25 

Thr Arg Ser Gly 



Asp Asp Gin Ser 

60 

Ser Thr Asp Arg 
75 

Glu lie Val Lys 
90 

Ser Ala Glu Ala 
105 

Gly Met Ser Asn 



Val Glu Pro Asn 

140 

Ser Gly Arg Phe 
155 

lie Gin lie Lys 
170 

Leu Pro Pro Asn 
185 

Thr Pro Gly Val 



Ser lie Glu Asp 

220 

Pro Arg Ala Arg 
235 

Thr Val Ala Ala 
250 

Ser Gly His Asp 
265 

His Ala Gly Gly 



Leu Leu Leu Asn 

300 

Gin Leu Lys Thr 
315 

Glu Glu Phe Gly 
330 



Phe Asn Pro Glu 
30 



Ser Tyr Glu He 
45 

Thr Arg Leu Gly 



Lys Pro He Ser 

80 

Arg Phe Ser Thr 
95 

His Glu Val Leu 
110 

Ser Gly Glu Gly 
125 

Gly Asp Trp Lys 



Gly Val Thr Ser 

160 

Met Ala Gin Gly 
175 

Lys Val Tyr Pro 
190 

Gly Leu He Ser 
205 

Leu Ala Gin Leu 



He His Val Lys 

240 

Gly Val Ser Lys 
255 

"Gly Gly Thr Gly 
270 

Pro Trp Glu Leu 
285 

Gly Leu Arg Asp 



Gly Arg Asp Val 

320 

Phe Ala Thr Ala 
335 
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Pro Leu Val Val 

340 

Thr Cys Pro Val 
355 

Phe Thr Gly Lys 
370 

Gin Glu Val Arg 
385 

Glu Ala Val Gly 



Ala Asp Ser Arg 

420 



Glu Gly Cys He 



Gly lie Ala Thr 

360 

Ala Glu His Val 
375 

Glu Tyr Leu Ala 
390 

Gin Ala Gin Val 
405 

Ala Ala His Leu 



Met Met Arg Val 
345 

Gin Asn Pro Asp 



Val Asn Phe Phe 

380 

Gin Leu Gly Phe 
395 

Leu Arg Lys Arg 
410 

Asp Leu Ser Pro 
425 



Cys His Leu Asp 
350 

Leu Arg Ser Lys 
365 

Thr Phe He Ala 



Arg Ser He Asp 

400 

Ser Gly He Pro 
415 

He Phe He 
430 



<210> 77 
<211> 866 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (843) 
<223> FRXA00367 

<400> 77 

cac age eta gaa aaa gec ctg gac aac gca ttt att gat aag get teg 48 
His Ser Leu Glu Lys Ala Leu Asp Asn Ala Phe He Asp Lys Ala Ser 
15 10 15 

gac acg ate ace cgt gee gca gcg ggt gtg gaa ace age att gtt att 96 
Asp Thr He Thr Arg Ala Ala Ala Gly Val Glu Thr Ser He Val He 

20 25 30 

gat age tec ate age aac gtc aac cgt tea gtt ggc acg atg ctg ggt 144 
Asp Ser Ser He Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly 
35 40 45 

tct gca gtc age cgc gtg get ggt gec caa ggt ttg cca gac ggc acc 192 
Ser Ala Val Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr 
50 55 60 

ate acc ttg aat ctt caa ggc tgc gec ggt aac tec "ttt ggc gcg ttc 240 
He Thr Leu Asn Leu Gin Gly Cys Ala Gly Asn Ser Phe Gly Ala Phe 
65 70 75 80 

ate cca cga ggc ate acc ate aac etc acc ggc gat gee aat gac ttt 288 
He Pro Arg Gly He Thr He Asn Leu Thr Gly Asp Ala Asn Asp Phe 

85 90 95 

gtg ggc aag gga tta tct ggc gga aag att gtg ate aag cct tec get 336 
Val Gly Lys Gly Leu Ser Gly Gly Lys He Val He Lys Pro Ser Ala 

100 105 110 

cag get ccg aag cag ctg aag aac aat cca aat ate att gec gga aac 384 
Gin Ala Pro Lys Gin Leu Lys Asn Asn Pro Asn He He Ala Gly Asn 
115 120 125 
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gtg ctt gga tac ggc gca acc agt ggt gaa ttg ttc att cgt ggc cag 432 
Val Leu Gly Tyr Gly Ala Thr Ser Gly Glu Leu Phe lie Arg Gly Gin 
130 135 140 

gtc ggc gaa cgt ttc tgc gtc cgt aac tct ggc gcc acc gca gtg gtt 480 
Val Gly Glu Arg Phe Cys Val Arg Asn Ser Gly Ala Thr Ala Val Val 
145 150 155 160 

gaa ggt ate gga aac cac ggt tgt gag tac atg act ggc ggc cga gtc 528 
Glu Gly He Gly Asn His Gly Cys Glu Tyr Met Thr Gly Gly Arg Val 

165 170 175 

ctg gtt ttg ggc ccg gtt ggt gag aac ttt ggt gcc ggc atg tct ggt 57 6 
Leu Val Leu Gly Pro Val Gly Glu Asn Phe Gly Ala Gly Met Ser Gly 

180 185 190 

ggc att gca tac ctg get aat tec ccg gac eta aac cag aag ate aat 624 
Gly He Ala Tyr Leu Ala Asn Ser Pro Asp Leu Asn Gin Lys He Asn 
195 200 205 

ggc gaa ttg gtg gat gtt gtt cca ctg age get gac gat ctg acg tgg 672 
Gly Glu Leu Val Asp Val Val Pro Leu Ser Ala Asp Asp Leu Thr Trp 
210 215 220 

get gat gag etc att get cgc cac cgc gaa etc acc gga tec gag acc 720 
Ala Asp Glu Leu He Ala Arg His Arg Glu Leu Thr Gly Ser Glu Thr 
225 230 235 240 

aag ctg cgt gca caa gat ttg gtg aaa ate atg ccg cgc gat ttc caa 768 
Lys Leu Arg Ala Gin Asp Leu Val Lys He Met Pro Arg Asp Phe Gin 

245 250 255 

aaa gta etc aac ate ate gaa acg gcc cac get gag ggc caa gac cca 816 
Lys Val Leu Asn lie He Glu Thr Ala His Ala Glu Gly Gin Asp Pro 

260 265 270 

gca ate aag ate atg gag gca gtg age taatggccga cccacaagga 863 
Ala lie Lys He Met Glu Ala Val Ser 
275 280 



ttc 



866 



<210> 78 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

His Ser Leu Glu Lys Ala Leu Asp Asn Ala Phe He Asp Lys Ala Ser 
15 10 15 

Asp Thr He Thr Arg Ala Ala Ala Gly Val Glu Thr Ser He Val He 

20 25 30 

Asp Ser Ser He Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly 
35 40 45 

Ser Ala Val Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr 
50 55 60 
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lie Thr Leu Asn 
65 

lie Pro Arg Gly 



Val Gly Lys Gly 

100 

Gin Ala Pro Lys 
115 

Val Leu Gly Tyr 
130 

Val Gly Glu Arg 
145 



Leu Gin Gly Cys 
70 

lie Thr lie Asn 
85 

Leu Ser Gly Gly 



Gin Leu Lys Asn 

120 

Gly Ala Thr Ser 
135 

Phe Cys Val Arg 
150 



Ala Gly Asn Ser 
75 

Leu Thr Gly Asp 
90 

Lys lie Val He 
105 

Asn Pro Asn He 



Gly Glu Leu Phe 

140 

Asn Ser Gly Ala 
155 



Phe Gly Ala Phe 

80 

Ala Asn Asp Phe 
95 

Lys Pro Ser Ala 
110 

He Ala Gly Asn 
125 

He Arg Gly Gin 



Thr Ala Val Val 

160 



Glu Gly He Gly 



Leu Val Leu Gly 

180 

Gly He Ala Tyr 
195 

Gly Glu Leu Val 
210 

Ala Asp Glu Leu 
225 

Lys Leu Arg Ala 



Lys Val Leu Asn 

260 

Ala He Lys He 
275 



Asn His Gly Cys 
165 

Pro Val Gly Glu 



Leu Ala Asn Ser 

200 

Asp Val Val Pro 
215 

He Ala Arg His 
230 

Gin Asp Leu Val 
245 

He He Glu Thr 



Met Glu Ala Val 

280 



Glu Tyr Met Thr 
170 

Asn Phe Gly Ala 
185 

Pro Asp Leu Asn 



Leu Ser Ala Asp 

220 

Arg Glu Leu Thr 
235 

Lys He Met Pro 
250 

Ala His Ala Glu 
265 

Ser 



Gly Gly Arg Val 
175 

Gly Met Ser Gly 
190 

Gin Lys He Asn 
205 

Asp Leu Thr Trp 



Gly Ser Glu Thr 

240 

Arg Asp Phe Gin 
255 

Gly Gin Asp Pro 
270 



<210> 79 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 
<221> CDS 

<222> <101) . . (1471) 
<223> RXN00076 

<400> 79 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 60 

tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 115 

Met Thr Thr Pro Leu 
1 5 
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cgc gta gcc gtc ate gga get ggc cct get ggc att tac gca tec gac 163 
Arg Val Ala Val lie Gly Ala Gly Pro Ala Gly lie Tyr Ala Ser Asp 

10 15 20 

etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 211 
Leu Leu lie Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 

25 30 35 

caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 259 
Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp 
40 45 50 

cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 307 
His Pro Arg lie Lys Gly lie Val Lys Ser Leu His Asn Val Leu Asp 
55 60 65 

aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 355 
Lys Pro Arg Leu Arg Leu Leu Gly Asn lie Glu lie Gly Lys Asp lie 
70 75 80 85 

ace gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec ace 403 
Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 

90 95 100 

ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 451 
Gly Ala Val Ala Asp Arg Asp Leu Asn lie Pro Gly lie Glu Ala Glu 

105 110 115 

ggc tec ttc ggt gcc ggc gag ttc gtt ggc ttc tac gac ggc aac cca 499 
Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 
120 125 130 

cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt. ate 547 
Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val He 
135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gcc cgc ate ctg get aag aca 595 
Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg He Leu Ala Lys Thr 
150 155 160 165 

ggc gac gag etc aaa gtc acc gaa att tec gac aac gtc tac gac tec 643 
Gly Asp Glu Leu Lys Val Thr Glu He Ser Asp Asn Val Tyr Asp Ser 

170 175 180 

etc aaa gaa aac aag gcc act gaa gtg cac gtt ttc gga cgt cgt ggc 691 
Leu Lys Glu Asn Lys Ala Thr Glu Val His Val Phe Gly Arg Arg Gly 

185 190 195 

cca gca cag gtc aag ttc acc cca cag gaa etc aaa gaa etc gac cac 739 
Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu Lys Glu Leu Asp His 
200 205 210 

tec ccc acc ate aac gtg gtt gtt gat cca gaa gac ate gac tac gac 787 
Ser Pro Thr He Asn Val Val Val Asp Pro Glu Asp He Asp Tyr Asp 
215 220 225 

ggc gcc tct gaa gaa gcc cgc cgc gca tec aag tec cag gac ctg gtc 835 
Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys Ser Gin Asp Leu Val 
230 235 240 245 

tgc cag ate ctg gaa cag tac gca ate cgc gag cca aag gac get ccg 883 
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Cys Gin lie Leu Glu Gin 

250 

cac acc ctg cag ate cac 
His Thr Leu Gin lie His 

265 

aag gac ggc aag gtt gtt 
Lys Asp Gly Lys Val Val 
280 

ggc aac ggc ggc gta aac 
1027 

Gly Asn Gly Gly Val Asn 
295 

cag get gtc tac cgc gca 
1075 

Gin Ala Val Tyr Arg Ala 
310 315 

gtc cca ttc gat gag aac 
1123 

Val Pro Phe Asp Glu Asn 

330 

gtc etc acc get cca ggc 
1171 

Val Leu Thr Ala Pro Gly 

345 

ggc tgg ate aag cgt gga 
1219 

Gly Trp lie Lys Arg Gly 
360 

gac gee aag gaa acc acc 
1267 

Asp Ala Lys Glu Thr Thr 
375 

gta ctt gaa get cca aag 
1315 

Val Leu Glu Ala Pro Lys 
390 395 

etc gat tec cgc aac ate 
1363 

Leu Asp Ser Arg Asn lie 

410 

etc gac gca gca gag cgc 
1411 

Leu Asp Ala Ala Glu Arg 

425 

aag aag att gtt gat tgg 
1459 

Lys Lys lie Val Asp Trp 
440 



Tyr Ala lie Arg Glu 

255 

etc ttt gaa aac cca 
Leu Phe Glu Asn Pro 
270 

ggc ctg cgc acc gaa 
Gly Leu Arg Thr Glu 
285 

gga acc ggc gaa ttc 

Gly Thr Gly Glu Phe 
300 

gtc ggc tac aag tec 

Val Gly Tyr Lys Ser 

320 

aag cac gtc ate cct 

Lys His Val lie Pro 

335 

gca gaa cca gta cca 

Ala Glu Pro Val Pro 
350 

cca ate ggt eta ate 

Pro lie Gly Leu lie 
365 

gac ate etc ate aag 

Asp lie Leu lie Lys 
380 

cac cag ggc gaa gaa 

His Gin Gly Glu Glu 

400 

cca ttc acc acc tgg 

Pro Phe Thr Thr Trp 

415 

gca etc ggt gaa gec 

Ala Leu Gly Glu Ala 
430 

gaa gaa atg gtc cgc 

Glu Glu Met Val Arg 
445 
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Pro Lys Asp Ala Pro 

260 

gtt gag gtt ctt caa 931 
Val Glu Val Leu Gin 
275 

cgc acc tea ctt gat 979 
Arg Thr Ser Leu Asp 
290 

aag gac tgg cca gtc 

Lys Asp Trp Pro Val 
305 

gac ccc ate gac ggc 

Asp Pro lie Asp Gly 

325 

aat gac ggc gga cat 

Asn Asp Gly Gly His 

340 

ggc etc tat gca acc 

Gly Leu Tyr Ala Thr 
355 

ggc aac acc aag tec 

Gly Asn Thr Lys Ser 
370 

gat gee gtc gee ggt 

Asp Ala Val Ala Gly 
385 

gec ate ate gag ctt 

Ala lie lie Glu Leu 

405 

gaa "ggc tgg tac aaa 

Glu Gly Trp Tyr Lys 

420 



gaa ggc cgc gag cgc 

Glu Gly Arg Glu Arg 
435 

cag gee cgc gaa get 

Gin Ala Arg Glu Ala 
450 
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cca gca att gtc taaattgttt taacgcgtga age 
1494 

Pro Ala He Val 
455 



<210> 80 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Thr Thr Pro Leu Arg Val Ala Val He Gly Ala Gly Pro Ala Gly 
15 10 15 

He Tyr Ala Ser Asp Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe 

20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg He Lys Gly He Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu 
65 70 75 80 

He Gly Lys Asp He Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala 

85 90 95 

Val Val Phe Ser Thr Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro 

100 105 110 

Gly He Glu Ala Glu Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe 
115 120 125 

Tyr Asp Gly Asn Pro Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin 
130 135 140 

Ser Val Ala Val He Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg 
145 150 155 160 

He Leu Ala Lys Thr Gly Asp Glu Leu Lys Val Thr Glu He Ser Asp 

165 170 175 

Asn Val Tyr Asp Ser Leu Lys Glu Asn Lys Ala Thr Glu Val His Val 

180 185 *" 190 

Phe Gly Arg Arg Gly Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu 
195 200 205 

Lys Glu Leu Asp His Ser Pro Thr He Asn Val Val Val Asp Pro Glu 
210 215 220 

Asp He Asp Tyr Asp Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys 
225 230 235 240 

Ser Gin Asp Leu Val Cys Gin He Leu Glu Gin Tyr Ala He Arg Glu 

245 250 255 

Pro Lys Asp Ala Pro His Thr Leu Gin He His Leu Phe Glu Asn Pro 
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260 

Val Glu Val Leu 
275 

Arg Thr Ser Leu 
290 

Lys Asp Trp Pro 
305 

Asp Pro lie Asp 



Asn Asp Gly Gly 

340 

Gly Leu Tyr Ala 
355 

Gly Asn Thr Lys 
370 

Asp Ala Val Ala 
385 

Ala He He Glu 



Glu Gly Trp Tyr 

420 

Glu Gly Arg Glu 
435 

Gin Ala Arg Glu 
450 



Gin Lys Asp Gly 

280 

Asp Gly Asn Gly 
295 

Val Gin Ala Val 
310 

Gly Val Pro Phe 
325 

His Val Leu Thr 



Thr Gly Trp He 

360 

Ser Asp Ala Lys 
375 

Gly Val Leu Glu 
390 

Leu Leu Asp Ser 
405 

Lys Leu Asp Ala 



Arg Lys Lys He 

440 

Ala Pro Ala He 
455 



265 

Lys Val Val Gly 



Gly Val Asn Gly 

300 

Tyr Arg Ala Val 
315 

Asp Glu Asn Lys 
330 

Ala Pro Gly Ala 
345 

Lys Arg Gly Pro 



Glu Thr Thr Asp 

380 

Ala Pro Lys His 
395 

Arg Asn He Pro 
410 

Ala Glu Arg Ala 
425 

Val Asp Trp Glu 



Val 



270 

Leu Arg Thr Glu 
285 

Thr Gly Glu Phe 



Gly Tyr Lys Ser 

320 

His Val He Pro 
335 

Glu Pro Val Pro 
350 

He Gly Leu He 
365 

He Leu He Lys 



Gin Gly Glu Glu 

400 

Phe Thr Thr Trp 
415 

Leu Gly Glu Ala 
430 

Glu Met Val Arg 
445 



<210> 81 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> FRXA00075 

<400> 81 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 60 

tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 115 

Met Thr Thr Pro Leu 
1 5 

cgc gta gcc gtc ate gga get ggc cct get ggc att tac gca tec gac 163 
Arg Val Ala Val He Gly Ala Gly Pro Ala Gly He Tyr Ala Ser Asp 

10 15 20 

etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 211 



128 





WO 01/00843 PCT/IB00/00923 



Leu Leu lie Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 

25 30 35 

caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 259 
Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp 
40 45 50 

cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 307 
His Pro Arg lie Lys Gly lie- Val Lys Ser Leu His Asn Val Leu Asp 
55 60 65 

aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 355 
Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu He Gly Lys Asp He 
70 75 80 85 

acc gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec ace 403 
Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 

90 95 100 

ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 451 
Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro Gly He Glu Ala Glu 

105 110 115 

ggc tec ttc ggt gee ggc gag ttc gtt ggc ttc tac gac ggc aac cca 499 
Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 
120 125 130 

cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt ate 547 
Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val lie 
135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gee cgc ate ctg get aag aca 595 
Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg He Leu Ala Lys Thr 
150 155 160 165 

ggc gac gag etc aaa gtc acc gaa att tec gac aac gtc tac gac tec 643 
Gly Asp Glu Leu Lys Val Thr Glu He Ser Asp Asn Val Tyr Asp Ser 

170 175 180 

etc aaa gaa aac aag gyc wet gaa gtg cac gtt ttc gga cgt egg tgg 691 
Leu Lys Glu Asn Lys Xaa Xaa Glu Val His Val Phe Gly Arg Arg Trp 

185 190 195 

ccc age aca ggt caa gtt cac ccc aca gga act maa aga act cgr cca 739 
Pro Ser Thr Gly Gin Val His Pro Thr Gly Thr Xaa Arg Thr Xaa Pro 
200 205 210 

etc ccc cac cat caa cgt ggt tgt tgatccagaa gacatcgact acg 786 
Leu Pro His His Gin Arg Gly Cys 
215 220 



<210> 82 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Thr Thr Pro Leu Arg Val Ala Val He Gly Ala Gly Pro Ala Gly 
15 10 15 
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lie Tyr Ala Ser Asp Leu Leu lie Arg Asn Glu Glu Arg Glu Val Phe 

20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg lie Lys Gly He Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu 
65 70 75 80 

He Gly Lys Asp He Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala 

85 90 95 

Val Val Phe Ser Thr Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro 

100 105 110 

Gly He Glu Ala Glu Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe 
115 120 125 

Tyr Asp Gly Asn Pro Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin 
130 135 140 

Ser Val Ala Val He Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg 
145 150 155 160 

He Leu Ala Lys Thr Gly Asp Glu Leu Lys Val Thr Glu He Ser Asp 

165 170 175 

Asn Val Tyr Asp Ser Leu Lys Glu Asn Lys Xaa Xaa Glu Val His Val 

180 185 190 

Phe Gly Arg Arg Trp Pro Ser Thr Gly Gin Val His Pro Thr Gly Thr 
195 200 205 

Xaa Arg Thr Xaa Pro Leu Pro His His Gin Arg Gly Cys 
210 215 220 



<210> 83 
<211> 672 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (649) 

<223> RXN00198 

<400> 83 

atgcaggatt agagcagcag caacggagcc agaatcagtc tcccaatttg atatccagcc 60 

ccgcgctcct ttccagcgcg ccgattccac tccatggccg atg tac ccc aac etc 115 

Met Tyr Pro Asn Leu 
1 5 

ttc cgc acc gca acg get cac gaa gaa ggc gaa tac ate ate act ggc 163 
Phe Arg Thr Ala Thr Ala His Glu Glu Gly Glu Tyr He He Thr Gly 

10 15 20 
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gat gaa tea gec gat gaa ate gca gee ctg ggc etc gee gaa cgt gee 211 
Asp Glu Ser Ala Asp Glu lie Ala Ala Leu Gly Leu Ala Glu Arg Ala 

25 30 35 

gca ggc tec acg ctt ggt gaa cgt aaa ttt get gtc aac ace gtg gaa 259 
Ala Gly Ser Thr Leu Gly Glu Arg Lys Phe Ala Val Asn Thr Val Glu 
40 45 50 

ttc cac ggc aac aac ggc cac gtc ace gga etc acc ggc aac caa ate 307 
Phe His Gly Asn Asn Gly His Val Thr Gly Leu Thr Gly Asn Gin lie 
55 60 65 

cga gtt gtc aac ggc aaa cgt gaa cca ate gaa ggc acc gaa ttc ccc 355 
Arg Val Val Asn Gly Lys Arg Glu Pro lie Glu Gly Thr Glu Phe Pro 
70 75 80 85 

ttc gaa gca gac etc gtt ctt gtt gca ctt ggc ttc acc ggc gca gaa 403 
Phe Glu Ala Asp Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu 

90 95 100 

caa ggc gga ttg gca cac gaa eta ggc gta ggt ttc gac gac egg ggc 451 
Gin Gly Gly Leu Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly 

105 110 115 

cgc ate etc cgc gat tec gaa tac cgc age ccc acc aac tec cgc gtt 499 
Arg lie Leu Arg Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val 
120 125 130 

tac ate gca ggc gac aac ggc cgt ggc cag tec ctg ate gtg tgg gca 547 
Tyr lie Ala Gly Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala 
135 140 145 

ate gee gaa ggc cgc gca tgc gee gca get ate gac gee gat etc atg 595 
lie Ala Glu Gly Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met 
150 155 160 165 

ggt gaa act gca etc cct gta gca gtt gca cca cag gac gtg ccg ctg 643 
Gly Glu Thr Ala Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu 

170 175 180 

get gtc tagcttgggt agaaaatget aga 672 
Ala Val 



<210> 84 
<211> 183 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Tyr Pro Asn Leu Phe Arg Thr Ala Thr Ala His Glu Glu Gly Glu 
15 10 15 

Tyr lie lie Thr Gly Asp Glu Ser Ala Asp Glu lie Ala Ala Leu Gly 

20 25 30 

Leu Ala Glu Arg Ala Ala Gly Ser Thr Leu Gly Glu Arg Lys Phe Ala 
35 40 45 

Val Asn Thr Val Glu Phe His Gly Asn Asn Gly His Val Thr Gly Leu 
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50 

Thr Gly Asn Gin 
65 

Gly Thr Glu Phe 



Phe Thr Gly Ala 

100 

Phe Asp Asp Arg 
115 

Thr Asn Ser Arg 
130 

Leu lie Val Trp 
145 

Asp Ala Asp Leu 



Gin Asp Val Pro 

180 



55 

lie Arg Val Val 
70 

Pro Phe Glu Ala 
85 

Glu Gin Gly Gly 



Gly Arg lie Leu 

120 

Val Tyr lie Ala 
135 

Ala lie Ala Glu 
150 

Met Gly Glu Thr 
165 

Leu Ala Val 



60 

Asn Gly Lys Arg 
75 

Asp Leu Val Leu 
90 

Leu Ala His Glu 
105 

Arg Asp Ser Glu 



Gly Asp Asn Gly 

140 

Gly Arg Ala Cys 
155 

Ala Leu Pro Val 
170 



Glu Pro lie Glu 

80 

Val Ala Leu Gly 
95 

Leu Gly Val Gly 
110 

Tyr Arg Ser Pro 
125 

Arg Gly Gin Ser 



Ala Ala Ala lie 

160 

Ala Val Ala Pro 
175 



<210> 85 
<211> 305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(282) 
<223> FRXA00198 

<400> 85 

etc gtt ctt gtt gca ctt ggc ttc acc ggc gca gaa caa ggc gga ttg 48 

Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu Gin Gly Gly Leu 
15 10 15 

gca cac gaa eta ggc gta ggt ttc gac gac egg ggc cgc ate etc cgc 96 
Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly Arg lie Leu Arg 

20 25 30 

gat tec gaa tac cgc age ccc acc aac tec cgc gtftac ate gca ggc 144 
Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val Tyr lie Ala Gly 
35 40 45 

gac aac ggc cgt ggc cag tec ctg ate gtg tgg gca ate gec gaa ggc 192 
Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala lie Ala Glu Gly 
50 55 60 

cgc gca tgc gee gca get ate gac gee gat etc atg ggt gaa act gca 240 
Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met Gly Glu Thr Ala 
65 70 75 80 

etc cct gta gca gtt gca cca cag gac gtg ccg ctg get gtc 282 
Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu Ala Val 

85 90 



132 




WO 01/00843 w ^ PCT/IB00/00923 




tagcttgggt agaaaatgct aga 305 



<210> 86 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu Gin Gly Gly Leu 
15 10 15 

Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly Arg lie Leu Arg 

20 25 30 

Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val Tyr lie Ala Gly 
35 40 45 

Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala lie Ala Glu Gly 
50 55 60 

Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met Gly Glu Thr Ala 
65 70 75 80 

Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu Ala Val 

85 90 



<210> 87 
<211> 727 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (727) 
<223> RXN00365 

<400> 87 

gaagcctacg atcgcttgca cgcgaccaac aatttccccg agttcaccgg ccgtttgtgc 60 

cccgcaccct gcgaaggcgc ctgcgtgctc ggtatcaacg atg att ctg tea cca 115 

Met lie Leu Ser Pro 
1 5 

tea aaa acg ttt gag ctg gaa ate gtc gaa aaa gca'ttc cgc gaa ggc 163 
Ser Lys Thr Phe Glu Leu Glu lie Val Glu Lys Ala Phe Arg Glu Gly 

10 15 20 

tgg gtg caa cca gta ate cca tec atg tct acc ggg ctg tea gtc gee 211 
Trp Val Gin Pro Val lie Pro Ser Met Ser Thr Gly Leu Ser Val Ala 

25 30 35 

gtc gtc ggt tec ggc ccc get ggc ctt gec gee gcg cag cag etc acc 259 
Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala Ala Gin Gin Leu Thr 
40 45 50 

cgc gca ggc cac age gtt acc gtc ttt gaa cgc gac gac cgc etc ggc 307 
Arg Ala Gly His Ser Val Thr Val Phe Glu Arg Asp Asp Arg Leu Gly 
55 60 65 
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ggc etc atg cgc tac ggc gtg cca gaa tac aaa atg gag aac cgc tgg 355 
Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys Met Glu Asn Arg Trp 
70 75 80 85 

ate gac cgc cgc ate gag caa atg gaa gca gag ggc aca act ttc cag 403 
lie Asp Arg Arg lie Glu Gin Met Glu Ala Glu Gly Thr Thr Phe Gin 

90 95 100 

gta ggc acc teg ccg cgc gec get gaa eta gcg ctt ttc gac gcg ate 451 
Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala Leu Phe Asp Ala lie 

105 110 115 

etc etc gca acc ggc acc cca gtg gee cgc gaa etc tea gtt cca ggc 499 
Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu Leu Ser Val Pro Gly 
120 125 130 

cac gat etc aac ggc ate cat gcg gca atg gat tac etc acc gee caa 547 
His Asp Leu Asn Gly lie His Ala Ala Met Asp Tyr Leu Thr Ala Gin 
135 140 145 

aac cgc ate aac gaa ggc gac ggt gaa gtc tct cca ate aac gee aaa 595 
Asn Arg lie Asn Glu Gly Asp Gly Glu Val Ser Pro lie Asn Ala Lys 
150 155 160 165 

ggc aag aaa gtt gtc ate ate ggt ggc ggc gac acc ggc acc gac tgc 643 
Gly Lys Lys Val Val lie lie Gly Gly Gly Asp Thr Gly Thr Asp Cys 

170 175 180 

ttc ggc acc gca ctg cgc caa gga gca gaa tea gtc acc caa ttt gat 691 
Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser Val Thr Gin Phe Asp 

185 190 195 

ate cgc ccc cgc get cct ttc cag cgc gee gat tec 727 
lie Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp Ser 
200 205 



<210> 88 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met lie Leu Ser Pro Ser Lys Thr Phe Glu Leu Glu lie Val Glu Lys 
1 5 10 _ 15 

Ala Phe Arg Glu Gly Trp Val Gin Pro Val lie Pro Ser Met Ser Thr 

20 25 30 

Gly Leu Ser Val Ala Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala 
35 40 45 

Ala Gin Gin Leu Thr Arg Ala Gly His Ser Val Thr Val Phe Glu Arg 
50 55 60 

Asp Asp Arg Leu Gly Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys 
65 70 75 80 

Met Glu Asn Arg Trp lie Asp Arg Arg lie Glu Gin Met Glu Ala Glu 

85 90 95 
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Gly Thr Thr Phe 

100 

Leu Phe Asp Ala 
115 

Leu Ser Val Pro 
130 

Tyr Leu Thr Ala 
145 

Pro lie Asn Ala 



Thr Gly Thr Asp 

180 

Val Thr Gin Phe 
195 

Ser 



Gin Val Gly Thr 



lie Leu Leu Ala 

120 

Gly His Asp Leu 
135 

Gin Asn Arg lie 
150 

Lys Gly Lys Lys 
165 

Cys Phe Gly Thr 



Asp lie Arg Pro 

200 



Ser Pro Arg Ala 
105 

Thr Gly Thr Pro 



Asn Gly lie His 

140 

Asn Glu Gly Asp 
155 

Val Val lie lie 
170 

Ala Leu Arg Gin 
185 

Arg Ala Pro Phe 



Ala Glu Leu Ala 
110 

Val Ala Arg Glu 
125 

Ala Ala Met Asp 



Gly Glu Val Ser 

160 

Gly Gly Gly Asp 
175 

Gly Ala Glu Ser 
190 

Gin Arg Ala Asp 
205 



<210> 89 
<211> 727 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> FRXA00365 

<400> 89 

gaagcctacg atcgcttgca cgcgaccaac aatttccccg agttcaccgg ccgtttgtgc 60 

cccgcaccct gcgaaggcgc ctgcgtgctc ggtatcaacg atg att ctg tea cca 115 

Met lie Leu Ser Pro 
1 5 

tea aaa acg ttt gag ctg gaa ate gtc gaa aaa gca ttc cgc gaa ggc 163 
Ser Lys Thr Phe Glu Leu Glu lie Val Glu Lys Ala Phe Arg Glu Gly 

10 15 20 

tgg gtg caa cca gta ate cca tec atg tct acc ggg ctg tea gtc gee 211 
Trp Val Gin Pro Val lie Pro Ser Met Ser Thr Gly Leu Ser Val Ala 

25 30 35 

gtc gtc ggt tec ggc ccc get ggc ctt gee gee gcg cag cag etc acc 259 
Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala Ala Gin Gin Leu Thr 
40 45 50 

cgc gca ggc cac age gtt acc gtc ttt gaa cgc gac gac cgc etc ggc 307 
Arg Ala Gly His Ser Val Thr Val Phe Glu Arg Asp Asp Arg Leu Gly 
55 60 65 

ggc etc atg cgc tac ggc gtg cca gaa tac aaa atg gag aac cgc tgg 355 
Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys Met Glu Asn Arg Trp 
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70 75 80 85 

ate gac cgc cgc ate gag caa atg gaa gca gag ggc aca act ttc cag 403 
lie Asp Arg Arg lie Glu Gin Met Glu Ala Glu Gly Thr Thr Phe Gin 

90 95 100 

gta ggc acc teg ccg cgc gec get gaa eta gcg ctt ttc gac gcg ate 451 
Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala Leu Phe Asp Ala lie 

105 110 H5 

etc etc gca acc ggc acc cca gtg gec cgc gaa etc tea gtt cca ggc 499 
Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu Leu Ser Val Pro Gly 
120 125 130 

cac gat etc aac ggc ate cat gcg gca atg gat tac etc acc gec caa 547 
His Asp Leu Asn Gly lie His Ala Ala Met Asp Tyr Leu Thr Ala Gin 
135 140 145 

aac cgc ate aac gaa ggc gac ggt gaa gtc tct cca ate aac gee aaa 595 
Asn Arg lie Asn Glu Gly Asp Gly Glu Val Ser Pro He Asn Ala Lys 
150 155 160 165 

ggc aag aaa gtt gtc ate ate ggt ggc ggc gac acc ggc acc gac tgc 643 
Gly Lys Lys Val Val He He Gly Gly Gly Asp Thr Gly Thr Asp Cys 

170 175 180 

ttc ggc acc gca ctg cgc caa gga gca gaa tea gtc acc caa ttt gat 691 
Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser Val Thr Gin Phe Asp 

185 190 195 

ate cgc ccc cgc get cct ttc cag cgc gee gat tec 727 
He Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp Ser 
200 205 



<210> 90 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met He Leu Ser Pro Ser Lys Thr Phe Glu Leu Glu He Val Glu Lys 
15 10 15 

Ala Phe Arg Glu Gly Trp Val Gin Pro Val He Pro Ser Met Ser Thr 

20 25 30 

Gly Leu Ser Val Ala Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala 
35 40 45 

Ala Gin Gin Leu Thr Arg Ala Gly His Ser Val Thr Val Phe Glu Arg 
50 55 60 

Asp Asp Arg Leu Gly Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys 
65 70 75 80 

Met Glu Asn Arg Trp He Asp Arg Arg He Glu Gin Met Glu Ala Glu 

85 90 95 

Gly Thr Thr" Phe Gin Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala 

100 105 no 
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Leu Phe Asp Ala 
115 

Leu Ser Val Pro 
130 

Tyr Leu Thr Ala 
145 

Pro lie Asn Ala 



Thr Gly Thr Asp 

180 

Val Thr Gin Phe 
195 



lie Leu Leu Ala 

120 

Gly His Asp Leu 
135 

Gin Asn Arg lie 
150 

Lys Gly Lys Lys 
165 

Cys Phe Gly Thr 



Asp lie Arg Pro 

200 



Thr Gly Thr Pro 



Asn Gly lie His 

140 

Asn Glu Gly Asp 
155 

Val Val lie lie 
170 

Ala Leu Arg Gin 
185 

Arg Ala Pro Phe 



Val Ala Arg Glu 
125 

Ala Ala Met Asp 



Gly Glu Val Ser 

160 

Gly Gly Gly Asp 
175 

Gly Ala Glu Ser 
190 

Gin Arg Ala Asp 
205 



Ser 



<210> 91 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXA00366 

<400> 91 

aaatcatgcc gcgcgatttc caaaaagtac tcaacatcat cgaaacggcc cacgctgagg 60 

gccaagaccc agcaatcaag atcatggagg cagtgagcta atg gcc gac cca caa 115 

Met Ala Asp Pro Gin 
1 5 

gga ttc ate aaa tac tec cga cgc gag cct gca cac cgc ccg gtc ccg 163 
Gly Phe lie Lys Tyr Ser Arg Arg Glu Pro Ala His Arg Pro Val Pro 

10 15 20 

ctg cgc etc atg gac cac tec gag gtc tac gaa aag gca ccg gca ggt 211 
Leu Arg Leu Met Asp His Ser Glu Val Tyr Glu Lys Ala Pro Ala Gly 

25 30 ' 35 

cag ate gag gaa cag get gcc cgc tgc atg gat tgc ggt gtc ccg ttc 259 
din lie Glu Glu Gin Ala Ala Arg Cys Met Asp Cys Gly Val Pro Phe 
40 45 50, 

tgc cac gaa ggc tgc cca ctg ggc aac ate ate cct gag tgg aat gat 307 
Cys His Glu Gly Cys Pro Leu Gly Asn lie lie Pro Glu Trp Asn Asp 
55 60 65 

ctg gta cgc caa ggt egg tgg aag gaa gcc tac gat cgc ttg cac gcg 355 
Leu Val Arg Gin Gly Arg Trp Lys Glu Ala Tyr Asp Arg Leu His Ala 
70 75 80 85 

acc aac aat ttc ccc gag ttc acc ggc cgt ttg tgc ccc gca ccc tgc 403 
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Thr Asn Asn Phe Pro Glu Phe Thr Gly Arg Leu Cys Pro Ala Pro Cys 

90 95 100 

gaa ggc gcc tgc gtg etc ggt ate aac gat gat tct gtc acc ate aaa 451 
Glu Gly Ala Cys Val Leu Gly lie Asn Asp Asp Ser Val Thr lie Lys 

105 110 115 

aac gtt tgagctggaa ategtcgaaa aag 480 
Asn Val 



<210> 92 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Ala Asp Pro Gin Gly Phe lie Lys Tyr Ser Arg Arg Glu Pro Ala 
15 10 15 

His Arg Pro Val Pro Leu Arg Leu Met Asp His Ser Glu Val Tyr Glu 

20 25 30 

Lys Ala Pro Ala Gly Gin lie Glu Glu Gin Ala Ala Arg Cys Met Asp 
35 40 45 

Cys Gly Val Pro Phe Cys His Glu Gly Cys Pro Leu Gly Asn lie lie 
50 55 60 

Pro Glu Trp Asn Asp Leu Val Arg Gin Gly Arg Trp Lys Glu Ala Tyr 
65 70 75 80 

Asp Arg Leu His Ala Thr Asn Asn Phe Pro Glu Phe Thr Gly Arg Leu 

85 90 95 

Cys Pro Ala Pro Cys Glu Gly Ala Cys Val Leu Gly lie Asn Asp Asp 

100 105 110 

* 

Ser Val Thr lie Lys Asn Val 
115 



<210> 93 
<211> 1464 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> Q01) . . (1441) 
<223> RXA02072 

<400> 93 

tacatggtgc cctcaatggg aaccaccaac atcactaaat ggcccaggta cacactttaa 60 

aatcgtgcgc gcatgcagcc gagatgggaa cgaggaaatc atg aca gtt gat gag 115 

Met Thr Val Asp Glu 
1 5 

cag gtc tct aac tat tac gac atg ctt ctg aag cgc aat get ggc gag 163 
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Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys Arg Asn Ala Gly Glu 

10 15 20 

cct gaa ttt cac cag gca gtg gca gag gtt ttg gaa tct ttg aag ate 211 
Pro Glu Phe His Gin Ala Val Ala Glu Val Leu Glu Ser Leu Lys lie 

25 30 35 

gtc ctg gaa aag gac cct cat tac get gat tac ggt etc ate cag cgc 259 
Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr Gly Leu lie Gin Arg 
40 45 50 



ctg tgc gag cct gag cgt cag etc ate ttc cgt gtg cct tgg gtt gat 
Leu Cys Glu Pro Glu Arg Gin Leu lie Phe Arg Val Pro Trp Val Asp 
55 60 65 



307 



gac cag ggc cag gtc cac gtc aac cgt ggt ttc cgc gtg cag ttc aac 355 
Asp Gin Gly Gin Val His Val Asn Arg Gly Phe Arg Val Gin Phe Asn 
70 75 80 85 

tct gca ctt gga cca tac aag ggc ggc ctg cgc ttc cac cca tct gta 403 
Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg Phe His Pro Ser Val 

90 95 100 

aac ctg ggc att gtg aag ttc ctg ggc ttt gag cag ate ttt aaa aac 451 
Asn Leu Gly lie Val Lys Phe Leu Gly Phe Glu Gin lie Phe Lys Asn 

105 110 115 

tec eta acc ggc ctg cca ate ggt ggt ggc aag ggt gga tec gac ttc 499 
Ser Leu Thr Gly Leu Pro lie Gly Gly Gly Lys Gly Gly Ser Asp Phe 
120 125 130 

gac cct aag ggc aag tec gat ctg gaa ate atg cgt ttc tgc cag tec 547 
Asp Pro Lys Gly Lys Ser Asp Leu Glu lie Met Arg Phe Cys Gin Ser 
135 140 145 

ttc atg acc gag ctg cac cgc cac ate ggt gag tac cgc gac gtt cct 595 
Phe Met Thr Glu Leu His Arg His lie Gly Glu Tyr Arg Asp Val Pro 
150 155 160 165 

gca ggt aac ate gga gtt ggt ggc cac gag ate ggt tac ctg ttt ggc 643 
Ala Gly Asn lie Gly Val Gly Gly His Glu lie Gly Tyr Leu Phe Gly 

170 175 180 

cac tac cgt cgc atg get aac cag cac gag tec ggc gtt ttg acc ggt 691 
His Tyr Arg Arg Met Ala Asn Gin His Glu Ser Gly Val Leu Thr Gly 

185 190 195 

aag ggc ctg acc tgg ggt gga tec ctg gtc cgc acc gag gca act ggc 739 
Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg Thr Glu Ala Thr Gly 
200 205 210 

tac ggc tgc gtt tac ttc gtg agt gaa atg ate aag get aag ggc gag 787 
Tyr Gly Cys Val Tyr Phe Val Ser Glu Met lie Lys Ala Lys Gly Glu 
215 220 225 

age ate age ggc cag aag ate ate gtt tec ggt tec ggc aac gta gca 835 
Ser lie Ser Gly Gin Lys lie lie Val Ser Gly Ser Gly Asn Val Ala 
230 235 240 245 

acc tac gcg att gaa aag get cag gaa etc ggc gca acc gtt att ggt 883 
Thr Tyr Ala lie Glu Lys Ala Gin Glu Leu Gly Ala Thr Val lie Gly 
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250 255 260 

ttc tec gat tec age ggt tgg gtt cat acc cct aac ggc gtt gac gtg 931 
Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro Asn Gly Val Asp Val 

265 270 275 

get aag etc cgc gaa ate aag gaa gtt cgt cgc gca cgc gta tec gtg 979 
Ala Lys Leu Arg Glu lie Lys Glu Val Arg Arg Ala Arg Val Ser Val 
280 285 290 

tac gee gac gaa gtt gaa ggc gca acc tac cac acc gac ggt tec ate 
1027 

Tyr Ala Asp Glu Val Glu Gly Ala Thr Tyr His Thr Asp Gly Ser lie 
295 300 305 

tgg gat etc aag tgc gat ate get ctt cct tgt gca act cag aac gag 
1075 

Trp Asp Leu Lys Cys Asp lie Ala Leu Pro Cys Ala Thr Gin Asn Glu 

310 315 320 325 

etc aac ggc gag aac get aag act ctt gca gac aac ggc tgc cgt ttc 
1123 

Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp Asn Gly Cys Arg Phe 

330 335 340 

gtt get gaa ggc gcg aac atg cct tec acc cct gag get gtt gag gtc 
1171 

Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro Glu Ala Val Glu Val 

345 350 355 

ttc cgt gag cgc gac ate cgc ttc gga cca ggc aag gca get aac get 
1219 

Phe Arg Glu Arg Asp lie Arg Phe Gly Pro Gly Lys Ala Ala Asn Ala 
360 365 370 

ggt ggc gtt gca acc tec get ctg gag atg cag cag aac get teg cgc 
1267 

Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin Gin Asn Ala Ser Arg 
375 380 385 

gat tec tgg age ttc gag tac acc gac gag cgc etc cag gtg ate atg 
1315 

Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg Leu Gin Val lie Met 

390 395 400 405 

aag aac ate ttc aag acc tgt gca gag acc gca gca gag tat gga cac 
1363 

Lys Asn lie Phe Lys Thr Cys Ala Glu Thr Ala Ala Glu Tyr Gly His 

410 415 420 

gag aac gat tac gtt gtc ggc get aac att get ggc ttc aag aag gta 
1411 

Glu Asn Asp Tyr Val Val Gly Ala Asn lie Ala Gly Phe Lys Lys Val 

425 430 435 

get gac gcg atg ctg gca cag ggc gtc ate taagacccct gegctttact 
1461 

Ala Asp Ala Met Leu Ala Gin Gly Val lie 
440 445 
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taa 
1464 



<210> 94 
<211> 447 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 
15 10 15 

Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

Glu Ser Leu Lys lie Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 
35 40 45 

Gly Leu lie Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu lie Phe Arg 
50 55 60 

Val Pro Trp Val Asp Asp Gin Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

Phe His Pro Ser Val Asn Leu Gly lie Val Lys Phe Leu Gly Phe Glu 

100 105 110 

Gin lie Phe Lys Asn Ser Leu Thr Gly Leu Pro lie Gly Gly Gly Lys 
115 120 125 

Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Asp Leu Glu lie Met 
130 135 140 

Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His lie Gly Glu 
145 150 155 160 

Tyr Arg Asp Val Pro Ala Gly Asn lie Gly Val Gly Gly His Glu lie 

165 170 175 

Gly Tyr Leu Phe Gly His Tyr Arg Arg Met Ala Asn Gin His Glu Ser 

180 185 190 

Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg 
195 200 205 

Thr Glu Ala Thr Gly Tyr Gly Cys Val Tyr Phe Val Ser Glu Met lie 
210 215 220 

Lys Ala Lys Gly Glu Ser lie Ser Gly Gin Lys lie lie Val Ser Gly 
225 230 235 240 

Ser Gly Asn Val Ala Thr Tyr Ala lie Glu Lys Ala Gin Glu Leu Gly 

245 250 255 

Ala Thr Val lie Gly Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro 

260 265 270 
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Asn Gly Val Asp 
275 

Ala Arg Val Ser 
290 

Thr Asp Gly Ser 
305 

Ala Thr Gin Asn 



Asn Gly Cys Arg 

340 

Glu Ala Val Glu 
355 

Lys Ala Ala Asn 
370 

Gin Asn Ala Ser 
385 

Leu Gin Val lie 



Ala Glu Tyr Gly 

420 

Gly Phe Lys Lys 
435 



Val Ala Lys Leu 

280 

Val Tyr Ala Asp 
295 

lie Trp Asp Leu 
310 

Glu Leu Asn Gly 
325 

Phe Val Ala Glu 



Val Phe Arg Glu 

360 

Ala Gly Gly Val 
375 

Arg Asp Ser Trp 
390 

Met Lys Asn lie 
405 

His Glu Asn Asp 



Val Ala Asp Ala 

440 



Arg Glu lie Lys 



Glu Val Glu Gly 

300 

Lys Cys Asp lie 
315 

Glu Asn Ala Lys 
330 

Gly Ala Asn Met 
345 

Arg Asp lie Arg 



Ala Thr Ser Ala 

380 

Ser Phe Glu Tyr 
395 

Phe Lys Thr Cys 
410 

Tyr Val Val Gly 
425 

Met. Leu Ala Gin 



Glu Val Arg Arg 
285 

Ala Thr Tyr His 



Ala Leu Pro Cys 

320 

Thr Leu Ala Asp 
335 

Pro Ser Thr Pro 
350 

Phe Gly Pro Gly 
365 

Leu Glu Met Gin 



Thr Asp Glu Arg 

400 

Ala Glu Thr Ala 
415 

Ala Asn lie Ala 
430 

Gly Val lie 
445 



<210> 95 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXA00323 

<400> 95 

cgcgacatcc ttgagtaact ctgagaaaaa ctacccccga tgggagtata aaagtggcaa 60 

atgcgcagtc gatgtcccat cgctgcgtag attagttttc atg aac age gaa cag 115 

Met Asn Ser Glu Gin 
1 5 

gaa ttt gta etc age gee att gaa gaa cgc gac att aag ttt gtg cgt 163 
Glu Phe Val Leu Ser Ala lie Glu Glu Arg Asp He Lys Phe Val Arg 

10 15 20 

eta tgg ttc act gac att ctt ggc cac ttg aag tea gtg gtt gtg get 211 
Leu Trp Phe Thr Asp He Leu Gly His Leu Lys Ser Val Val Val Ala 

25 30 35 

cct gca gaa eta gag tct gcg ttg gaa gaa ggc ate gga ttc gat ggc 259 
Pro Ala Glu Leu Glu Ser Ala Leu Glu Glu Gly He Gly Phe Asp Gly 
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40 45 50 

tea gec att gag ggc tac gcg cgt ate teg gaa gcg gac acc att gec 3 07 
Ser Ala lie Glu Gly Tyr Ala Arg lie Ser Glu Ala Asp Thr lie Ala 
55 60 65 

cgc cca gat cca teg aca ttc cag gtc etc cca eta gaa gcg ggc ate 355 
Arg Pro Asp Pro Ser Thr Phe Gin Val Leu Pro Leu Glu Ala Gly lie 
70 75 80 . 85 

tea aaa ctg cag gca gca cgc ctg ttt tgc gat gtc acg atg cca gac 403 
Ser Lys Leu Gin Ala Ala Arg Leu Phe Cys Asp Val Thr Met Pro Asp 

90 95 100 

gga cag cca tct ttt tct gac ccg cgc caa gtg ctg cgc agg cag gtc 451 
Gly Gin Pro Ser Phe Ser Asp Pro Arg Gin Val Leu Arg Arg Gin Val 

105 110 115 

caa eta get gca gat gaa ggc ttg acc tgc atg ate tea cca gag att 499 
Gin Leu Ala Ala Asp Glu Gly Leu Thr Cys Met lie Ser Pro Glu He 
120 125 130 

gag ttc tat ttg gtg caa age ctt cgc acc aac gga ctg cca cct gtg 547 
Glu Phe Tyr Leu Val Gin Ser Leu Arg Thr Asn Gly Leu Pro Pro Val 
135 140 145 

ccc act gac aac ggc gga tat ttc gac caa gee aca ttc aat gag gcg 595 
Pro Thr Asp Asn Gly Gly Tyr Phe Asp Gin Ala Thr Phe Asn Glu Ala 
150 155 160 165 

ccg aat ttc cgt cga aac gcg atg gta gcg ctg gag gaa etc ggc ate 643 
Pro Asn Phe Arg Arg Asn Ala Met Val Ala Leu Glu Glu Leu Gly He 

170 175 180 

cct gtc gag ttc tec cac cat gaa act gca cct ggc cag caa gaa ate 691 
Pro Val Glu Phe Ser His His Glu Thr Ala Pro Gly Gin Gin Glu He 

185 190 195 

gat tta cgc cat gcg gat gcg etc acc atg gee gac aac ate atg acc 739 
Asp Leu Arg His Ala Asp Ala Leu Thr Met Ala Asp Asn He Met Thr 
200 205 210 

ttc cgc tac ate atg aaa cag gtg gca agg gac caa ggc gtc ggg gca 787 
Phe Arg Tyr He Met Lys Gin Val Ala Arg Asp Gin Gly Val Gly Ala 
215 220 225 

tea ttt atg ccc aag cca ttc caa gaa cat gca ggc "tec gee atg cac 835 
Ser Phe Met Pro Lys Pro Phe Gin Glu His Ala Gly Ser Ala Met His 
230 235 240 245 

acg cac atg tec tta ttt gag ggc gat acc aac gcg ttc cac gat cca 883 
Thr His Met Ser Leu Phe Glu Gly Asp Thr Asn Ala Phe His Asp Pro 

250 255 260 

gac gat tct tac atg ctg tec aaa acc gca aaa cag ttc ate get gga 931 
Asp Asp Ser Tyr Met Leu Ser Lys Thr Ala Lys Gin Phe He Ala Gly 

265 270 275 

ate ttg cat cac get cca gaa ttc acc get gtg acc aac cag tgg gtc 979 
He Leu His His Ala Pro Glu Phe Thr Ala Val Thr Asn Gin Trp Val 
280 285 290 
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aat tec tac aaa cgc ate gtg tac gga aac gaa get cca act gcg gca 
1027 

Asn Ser Tyr Lys Arg lie Val Tyr Gly Asn Glu Ala Pro Thr Ala Ala 
295 300 305 

acc tgg ggt gta tct aat cgt tct gcg ctg gtt cgt gtt cct acc tac 
1075 

Thr Trp Gly Val Ser Asn Arg Ser Ala Leu Val Arg Val Pro Thr Tyr 

310 315 320 325 

cgt ttg aat aag gag gag teg cgc egg gtg gag gtg cgt ctt cct gat 
1123 

Arg Leu Asn Lys Glu Glu Ser Arg Arg Val Glu Val Arg Leu Pro Asp 

330 335 340 

acc get tgt aac cca tat ttg gcg ttt tea gtg atg etc ggc get ggt 
1171 

Thr Ala Cys Asn Pro Tyr Leu Ala Phe Ser Val Met Leu Gly Ala Gly 

345 350 355 

ttg aaa ggc att aaa gaa ggt tat gag etc gac gag cca get gag gac 
1219 

Leu Lys Gly lie Lys Glu Gly Tyr Glu Leu Asp Glu Pro Ala Glu Asp 
360 365 370 

gat ate tec aac ttg age ttc egg gaa cgt cgc gee atg ggc tac aac 
1267 

Asp lie Ser Asn Leu Ser Phe Arg Glu Arg Arg Ala Met Gly Tyr Asn 
375 380 385 

gat ctg cca age age ctt gat cag gca ctg cgc caa atg gaa aag tea 
1315 

Asp Leu Pro Ser Ser Leu Asp Gin Ala Leu Arg Gin Met Glu Lys Ser 
390 395 400 405 

gag ctt gtt get gac ate etc ggt gag cac gtt ttt gag ttt ttc ttg 
1363 

Glu Leu Val Ala Asp lie Leu Gly Glu His Val Phe Glu Phe Phe Leu 

410 415 420 

cgc aat aag tgg cgt gaa tgg cgt gac tac caa gag cag ate act ccg 
1411 

Arg Asn Lys Trp Arg Glu Trp Arg Asp Tyr Gin Glu Gin He Thr Pro 

425 430 435 

tgg gag etc cga aac aat ctt gat tac tagacttttg dactccaatg 
1458 

Trp Glu Leu Arg Asn Asn Leu Asp Tyr 
440 445 

gaa 
1461 



<210> 96 
<211> 446 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 96 
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Met Asn Ser Glu 
1 

lie Lys Phe Val 

20 

Ser Val Val Val 
35 

lie Gly Phe Asp 
50 

Ala Asp Thr lie 
65 

Leu Glu Ala Gly 



Val Thr Met Pro 

100 

Leu Arg Arg Gin 
115 

lie Ser Pro Glu 
130 

Gly Leu Pro Pro 
145 

Thr Phe Asn Glu 



Glu Glu Leu Gly 

180 

Gly Gin Gin Glu 
195 

Asp Asn lie Met 
210 

Gin Gly Val Gly 
225 

Gly Ser Ala Met 



Ala Phe His Asp 

260 

Gin Phe lie Ala 
275 

Thr Asn Gin Trp 
290 

Ala Pro Thr Ala 
305 

Arg Val Pro Thr 



Gin Glu Phe Val 
5 

Arg Leu Trp Phe 



Ala Pro Ala Glu 

40 

Gly Ser Ala lie 
55 

Ala Arg Pro Asp 
70 

lie Ser Lys Leu 
85 

Asp Gly Gin Pro 



Val Gin Leu Ala 

120 

lie Glu Phe Tyr 
135 

Val Pro Thr Asp 
150 

Ala Pro Asn Phe 
165 

lie Pro Val Glu 



lie Asp Leu Arg 

200 

Thr Phe Arg Tyr 
215 

Ala Ser Phe Met 
230 

His Thr His Met 
245 

Pro Asp Asp Ser 



Gly lie Leu His 

280 

Val Asn Ser Tyr 
295 

Ala Thr Trp Gly 
310 

Tyr Arg Leu Asn 



Leu Ser Ala lie 
10 

Thr Asp lie Leu 
25 

Leu Glu Ser Ala 



Glu Gly Tyr Ala 

60 

Pro Ser Thr Phe 
75 

Gin Ala Ala Arg 
90 

Ser Phe Ser Asp 
105 

Ala Asp Glu Gly 



Leu Val Gin Ser 

140 

Asn Gly Gly Tyr 
155 

Arg Arg Asn Ala 
170 

Phe Ser His His 
185 

His Ala Asp Ala 



lie Met Lys Gin 

220 

Pro Lys Pro Phe 
235 

Ser Leu Phe Glu 
250 

Tyr Met Leu Ser 
265 

His Ala Pro Glu 



Lys Arg lie Val 

300 

Val Ser Asn Arg 
315 

Lys Glu Glu Ser 



Glu Glu Arg Asp 
15 

Gly His Leu Lys 
30 

Leu Glu Glu Gly 
45 

Arg lie Ser Glu 



Gin Val Leu Pro 

80 

Leu Phe Cys Asp 
95 

Pro Arg Gin Val 
110 

Leu Thr Cys Met 
125 

Leu Arg Thr Asn 



Phe Asp Gin Ala 

160 

Met Val Ala Leu 
175 

Glu Thr Ala Pro 
190 

Leu Thr Met Ala 
205 

Val Ala Arg Asp 



Gin Glu His Ala 

240 

Gly Asp Thr Asn 
255 

Lys Thr Ala Lys 
270 

Phe Thr Ala Val 
285 

Tyr Gly Asn Glu 



Ser Ala Leu Val 

320 

Arg Arg Val Glu 
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Val Arg Leu Pro 

340 

Met Leu Gly Ala 
355 

Glu Pro Ala Glu 
370 

Ala Met Gly Tyr 
385 

Gin Met Glu Lys 



Phe Glu Phe Phe 

420 

Glu Gin lie Thr 
435 



325 

Asp Thr Ala Cys 



Gly Leu Lys Gly 

360 

Asp Asp lie Ser 
375 

Asn Asp Leu Pro 
390 

Ser Glu Leu Val 
405 

Leu Arg Asn Lys 



Pro Trp Glu Leu 

440 



330 

Asn Pro Tyr Leu 
345 

lie Lys Glu Gly 



Asn Leu Ser Phe 

380 

Ser Ser Leu Asp 
395 

Ala Asp lie Leu 
410 

Trp Arg Glu Trp 
425 

Arg Asn Asn Leu 



Ala Phe Ser Val 
350 

Tyr Glu Leu Asp 
365 

Arg Glu Arg Arg 



Gin Ala Leu Arg 

400 

Gly Glu His Val 
415 

Arg Asp Tyr Gin 
430 

Asp Tyr 
445 



<210> 97 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1531) 
<223> RXA00335 

<400> 97 

actacatttg cagccaagtc tactacttga tcttcaaagg tcagcaattg tgaacaaagc 60 

tacaaataaa ccgttccgcc catgtcaatg aggagtcacc gtg gcg ttt gaa acc 115 

Val Ala Phe Glu Thr 
1 5 

ccg gaa gaa att gtc aag ttc ate aag gat gaa aac gtc gag ttc gtt 163 
Pro Glu Glu lie Val Lys Phe lie Lys Asp Glu Asn Val Glu Phe Val 

10 15 20 

gac gtt cga ttc acc gac ctt ccc ggc acc gag cag cac ttc age ate 211 
Asp Val Arg Phe Thr Asp Leu Pro Gly Thr Glu Gin "His Phe Ser lie 

25 30 35 

cca get gee age ttc gat gca gat aca ate gaa gaa ggt etc gca ttc 259 
Pro Ala Ala Ser Phe Asp Ala Asp Thr lie Glu Glu Gly Leu Ala Phe 
40 45 50 

gac gga tec teg ate cgt ggc ttc acc acg ate gac gaa tct gac atg 307 
Asp Gly Ser Ser lie Arg Gly Phe Thr Thr lie Asp Glu Ser Asp Met 
55 60 65 

aat etc ctg cca gac etc gga acg gee acc ctt gat cca ttc cgc aag 355 
Asn Leu Leu Pro Asp Leu Gly Thr Ala Thr Leu Asp Pro Phe Arg Lys 
70 75 80 85 
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gca aag acc ctg aac gtt aag ttc ttc gtt cac gat cct ttc acc cgc 403 
Ala Lys Thr Leu Asn Val Lys Phe Phe Val His Asp Pro Phe Thr Arg 

90 95 100 

gag gca ttc tec cgc gac cca cgc aac gtg gca cgc aag gca gag cag 451 
Glu Ala Phe Ser Arg Asp Pro Arg Asn Val Ala Arg Lys Ala Glu Gin 

105 110 115 

tac ctg gca tec acc ggc att gca gac acc tgc aac ttc ggc gec gag 499 
Tyr Leu Ala Ser Thr Gly lie Ala Asp Thr Cys Asn Phe Gly Ala Glu 
120 125 130 

get gag ttc tac etc ttc gac tec gtt cgc tac tec acc gag atg aac 547 
Ala Glu Phe Tyr Leu Phe Asp Ser Val Arg Tyr Ser Thr Glu Met Asn 
135 140 145 

tec ggc ttc tac gaa gta gat acc gaa gaa ggc tgg tgg aac cgt ggc 595 
Ser Gly Phe Tyr Glu Val Asp Thr Glu Glu Gly Trp Trp Asn Arg Gly 
150 155 160 165 

aag gaa acc aac etc gac ggc acc cca aac ctg ggc gca aag aac cgc 643 
Lys Glu Thr Asn Leu Asp Gly Thr Pro Asn Leu Gly Ala Lys Asn Arg 

170 175 180 

gtc aag ggt ggc tac ttc cca gta gca cca tac gac caa acc gtt gac 691 
Val Lys Gly Gly Tyr Phe Pro Val Ala Pro Tyr Asp Gin Thr Val Asp 

185 190 195 

gtg cgc gat gac atg gtt cgc aac etc gca get tec ggc ttc get ctt 739 
Val Arg Asp Asp Met Val Arg Asn Leu Ala Ala Ser Gly Phe Ala Leu 
200 205 210 

gag cgt ttc cac cac gaa gtc ggt ggc gga cag cag gaa ate aac tac 787 
Glu Arg Phe His His Glu Val Gly Gly Gly Gin Gin Glu lie Asn Tyr 
215 220 225 

cgc ttc aac acc atg etc cac gcg gca gat gat ate cag acc ttc aag 835 
Arg Phe Asn Thr Met Leu His Ala Ala Asp Asp lie Gin Thr Phe Lys 
230 235 240 245 

tac ate ate aag aac acc get cgc etc cac ggc aag get gca acc ttc 883 
Tyr lie lie Lys Asn Thr Ala Arg Leu His Gly Lys Ala Ala Thr Phe 

250 255 260 

atg cct aag cca ctg get ggc gac aac ggt tec ggc atg cac get cac 931 
Met Pro Lys Pro Leu Ala Gly Asp Asn Gly Ser Gly Met His Ala His 

265 270 275 

cag tec etc tgg aag gac ggc aag cca etc ttc cac gat gag tec ggc 979 
Gin Ser Leu Trp Lys Asp Gly Lys Pro Leu Phe His Asp Glu Ser Gly 
280 285 290 

tac gca ggc ctg tec gac ate gee cgc tac tac ate ggc ggc ate ctg 
1027 

Tyr Ala Gly Leu Ser Asp lie Ala Arg Tyr Tyr lie Gly Gly lie Leu 
295 300 305 

cac cac gca ggc get gtt ctg gcg ttc acc aac gca acc ctg aac tec 
1075 

His His Ala Gly Ala Val Leu Ala Phe Thr Asn Ala Thr Leu Asn Ser 
310 315 320 325 
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tac cac cgt ctg gtt cca ggc ttc gag get cca ate aac ctg gtg tac 
1123 

Tyr His Arg Leu Val Pro Gly Phe Glu Ala Pro lie Asn Leu Val Tyr 

330 335 340 

tea cag cgc aac cgt tec get get gtc cgt ate cca ate acc gga tec 
1171 

Ser Gin Arg Asn Arg Ser Ala Ala Val Arg lie Pro lie Thr Gly Ser 

345 350 355 

aac ccg aag gca aag cgc ate gaa ttc cgc get cca gac cca tea ggc 
1219 

Asn Pro Lys Ala Lys Arg lie Glu Phe Arg Ala Pro Asp Pro Ser Gly 
360 365 370 

aac cca tac ctg ggc ttt gca gcg atg atg atg gec ggc etc gac ggc 
1267 

Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met Ala Gly Leu Asp Gly 
375 380 385 

ate aag aac cgc ate gag cca cac get cca gtg gac aag gac etc tac 
1315 

lie Lys Asn Arg lie Glu Pro His Ala Pro Val Asp Lys Asp Leu Tyr 
390 395 400 405 

gaa eta cca cca gag gaa get gca tec att cca cag gca cca acc tec 
1363 

Glu Leu Pro Pro Glu Glu Ala Ala Ser lie Pro Gin Ala Pro Thr Ser 

410 415 420 

ctg gaa gca tec ctg aag gca ctg cag gaa gac acc gac ttc etc acc 
1411 

Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp Thr Asp Phe Leu Thr 

425 430 435 

gag tct gac gtc ttc acc gag gat etc ate gag gcg tac ate cag tac 
1459 

Glu Ser Asp Val Phe Thr Glu Asp Leu lie Glu Ala Tyr lie Gin Tyr 
440 445 450 

aag tac gac aac gag ate tec cca gtt cgc ctg cgc cca acc ccg cag 
1507 

Lys Tyr Asp Asn Glu lie Ser Pro Val Arg Leu Arg Pro Thr Pro Gin 
455 460 465 

gaa ttc gaa ttg tac ttc gac tgc taattcactt agetagcega tag 
1554 

Glu Phe Glu Leu Tyr Phe Asp Cys 
470 475 



<210> 98 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Val Ala Phe Glu Thr Pro Glu Glu He Val Lys Phe He Lys Asp Glu 
15 10 15 
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Asn Val Glu Phe 

20 

Gin His Phe Ser 
35 

Glu Gly Leu Ala 
50 

Asp Glu Ser Asp 
65 

Asp Pro Phe Arg 



Asp Pro Phe Thr 

100 

Arg Lys Ala Glu 
115 

Asn Phe Gly Ala 
130 

Ser Thr Glu Met 
145 

Trp Trp Asn Arg 



Gly Ala Lys Asn 

180 

Asp Gin Thr Val 
195 

Ser Gly Phe Ala 
210 

Gin Glu lie Asn 
225 

lie Gin Thr Phe 



Lys Ala Ala Thr 

260 

Gly Met His Ala 
275 

His Asp Glu Ser 
290 

He Gly Gly He 
305 

Ala Thr Leu Asn 



He Asn Leu Val 



Val Asp Val Arg 



He Pro Ala Ala 

40 

Phe Asp Gly Ser 
55 

Met Asn Leu Leu 
70 

Lys Ala Lys Thr 
85 

Arg Glu Ala Phe 



Gin Tyr Leu Ala 

120 

Glu Ala Glu Phe 
135 

Asn Ser Gly Phe 
150 

Gly Lys Glu Thr 
165 

Arg Val Lys Gly 



Asp Val Arg Asp 

200 

Leu Glu Arg Phe 
215 

Tyr Arg Phe Asn 
230 

Lys Tyr He He 
245 

Phe Met Pro Lys 



His Gin Ser Leu 

280 

Gly Tyr Ala Gly 
295 

Leu His His Ala 
310 

Ser Tyr His Arg 
325 

Tyr Ser Gin Arg 



Phe Thr Asp Leu 
25 

Ser Phe Asp Ala 



Ser He Arg Gly 

60 

Pro Asp Leu Gly 
75 

Leu Asn Val Lys 
90 

Ser Arg Asp Pro 
105 

Ser Thr Gly He 



Tyr Leu Phe Asp 

140 

Tyr Glu Val Asp 
155 

Asn Leu Asp Gly 
170 

Gly Tyr Phe Pro 
185 

Asp Met Val Arg 



His His Glu Val 

220 

Thr Met Leu His 
235 

Lys Asn Thr Ala 
250 

Pro Leu Ala Gly 
265 

Trp Lys Asp Gly 



Leu Ser Asp He 

300 

Gly Ala Val Leu 
315 

Leu Val Pro Gly 
330 

Asn Arg Ser Ala 



Pro Gly Thr Glu 
30 

Asp Thr He Glu 
45 

Phe Thr Thr He 



Thr Ala Thr Leu 

80 

Phe Phe Val His 
95 

Arg Asn Val Ala 
110 

Ala Asp Thr Cys 
125 

Ser Val Arg Tyr 



Thr Glu Glu Gly 

160 

Thr Pro Asn Leu 
175 

Val Ala Pro Tyr 
190 

Asn Leu Ala Ala 
205 

Gly Gly Gly Gin 



Ala Ala Asp Asp 

240 

Arg Leu His Gly 
255 

Asp Asn Gly Ser 
270 

Lys Pro Leu Phe 
285 

Ala Arg Tyr Tyr 



Ala Phe Thr Asn 

320 

Phe Glu Ala Pro 
335 

Ala Val Arg He 
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340 345 350 

Pro lie Thr Gly Ser Asn Pro Lys Ala Lys Arg lie Glu Phe Arg Ala 
355 360 365 

* 

Pro Asp Pro Ser Gly Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met 
370 375 380 

Ala Gly Leu Asp Gly lie Lys Asn Arg lie Glu Pro His Ala Pro Val 
385 390 395 400 

Asp Lys Asp Leu Tyr Glu Leu Pro Pro Glu Glu Ala Ala Ser lie Pro 

405 410 415 

Gin Ala Pro Thr Ser Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp 

420 425 430 

Thr Asp Phe Leu Thr Glu Ser Asp Val Phe Thr Glu Asp Leu lie Glu 
435 440 445 

Ala Tyr lie Gin Tyr Lys Tyr Asp Asn Glu lie Ser Pro Val Arg Leu 
450 455 460 

Arg Pro Thr Pro Gin Glu Phe Glu Leu Tyr Phe Asp Cys 
465 470 475 



<210> 99 

<211> 3258 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3235) 

<223> RXA00324 

<400> 99 

tccgtgggag ctccgaaaca atcttgatta ctagactttt gcactccaat ggaaacccta 60 

cggcgaccca attgcgaccc gatgaaggag gggagaagct atg tea gga ccg tta 115 

Met Ser Gly Pro Leu 

1 5 

aga agt gaa cgt aaa gtc gtt ggc ttt gtc aga gac cca ctg cca aaa 163 

Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg Asp Pro Leu Pro Lys 

10 15 - 20 

gtt ggt tct tta teg ctg aaa tct gag cat gec caa gca gat eta gag 211 
Val Gly Ser Leu Ser Leu Lys Ser Glu His Ala Gin Ala Asp Leu Glu 

25 30 35 

cat ttg ggt tgg cgc aat gtt gag tct ttg gat ttg ttg tgg ggc ttg 259 
His Leu Gly Trp Arg Asn Val Glu Ser Leu Asp Leu Leu Trp Gly Leu 
40 45 50 

tea ggt gca ggc gat ccc gat gtc gcg ctg aac ctt ctt att egg ctg 307 
Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn Leu Leu lie Arg Leu 
55 60 65 

tat cag gca ctt gaa gca ate ggc gag gat get cga aac gag ctt gat 355 
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Tyr Gin Ala Leu Glu Ala lie Gly Glu Asp Ala Arg Asn Glu Leu Asp 
70 75 80 85 

caa gag att cgc cag gat gaa aaa eta cga gtc cgc ctt ttt gca ttg 403 
Gin Glu lie Arg Gin Asp Glu Lys Leu Arg Val Arg Leu Phe Ala Leu 

90 95 100 

ttg ggt ggt tec teg get gtc ggt gat cac ttg gtc gee aat cct ttg 451 
Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu Val Ala Asn Pro Leu 

105 110 115 

cag tgg aaa etc tta aaa ctt gat gcg cca teg agg gaa gag atg ttt 499 
Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser Arg Glu Glu Met Phe 
120 125 130 

cag gcg ctg ctg gaa tct gtg aaa get cag cct get gtg ctt gag gtt 547 
Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro Ala Val Leu Glu Val 
135 140 145 

gag gat ttc age gat gca cac aac att gee cga gac gat ttg age acg 595 
Glu Asp Phe Ser Asp Ala His Asn lie Ala Arg Asp Asp Leu Ser Thr 
150 155 160 165 

cct ggt ttt tac acg get agt gtt acc ggg cct gaa gca gag cga gtc 643 
Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro Glu Ala Glu Arg Val 

170 175 180 

ttg aaa tgg act tat cgc acg ttg ctg acc egg att get gcg cat gat 691 
Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg lie Ala Ala His Asp 

185 190 195 

tta gcg ggt acc tat ccc acc gac atg egg aga aaa ggt ggc gat cct 739 
Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg Lys Gly Gly Asp Pro 
200 205 210 

gtt ccg ttt age aca gtg acc atg cag etc age gac eta get gat get 787 
Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser Asp Leu Ala Asp Ala 
215 220 225 

get ttg act get get tta get gtg gca att gee aat gtt tat ggt gaa 835 
Ala Leu Thr Ala Ala Leu Ala Val Ala lie Ala Asn Val Tyr Gly Glu 
230 235 240 245 

aag ccg gtt gat tea get tta tct gtc ate gcg atg ggc aaa tgt ggc 883 
Lys Pro Val Asp Ser Ala Leu Ser Val lie Ala Met Gly Lys Cys Gly 

250 255 260 

gcg cag gaa ttg aac tac att tea gat gtg gac gtg gtg ttt gtt gca 931 
Ala Gin Glu Leu Asn Tyr lie Ser Asp Val Asp Val Val Phe Val Ala 

265 270 275 

gag ccg gca aac tct aaa tea aca cgc acc gca gca gag etc att cgc 979 
Glu Pro Ala Asn Ser Lys Ser Thr Arg Thr Ala Ala Glu Leu lie Arg 
280 285 290 

ate ggt age aac teg ttc ttt gag gtg gat gca gca ctt cgc cca gaa 
1027 

lie Gly Ser Asn Ser Phe Phe Glu Val Asp Ala Ala Leu Arg Pro Glu 
295 300 305 
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ggt aaa agt ggc get ctt 
1075 

Gly Lys Ser Gly Ala Leu 
310 '315 

tac aag cgc tgg gcg gaa 
1123 

Tyr Lys Arg Trp Ala Glu 

330 

cgt ccc atg acg ggt gat 
1171 

Arg Pro Met Thr Gly Asp 

345 

ctt tea ccg ttg att tgg 
1219 

Leu Ser Pro Leu lie Trp 
360 

gat gtc caa get atg cgc 
1267 

Asp Val Gin Ala Met Arg 
375 

ttg cgt gat cgt gag ctg 
1315 

Leu Arg Asp Arg Glu Leu 
390 395 

gag ttt get gtc cag etc 
1363 

Glu Phe Ala Val Gin Leu 

410 

acg ttg egg gtt egg tea 
1411 

Thr Leu Arg Val Arg Ser 

425 

cag gga tat gtg ggt cgt 
1459 

Gin Gly Tyr Val Gly Arg 
440 

gag ttt ttg cgt ctg ttg 
1507 

Glu Phe Leu Arg Leu Leu 
455 

cgc act cac ttg tta ccg 
1555 

Arg Thr His Leu Leu Pro 
470 475 

ttg gcg cgc get tct ggg 
1603 

Leu Ala Arg Ala Ser Gly 

490 



gtg cgc tct ttg gat 

Val Arg Ser Leu Asp 

320 

acc tgg gag ttt cag 

Thr Trp Glu Phe Gin 

335 

att aac ctt ggg cag 

lie Asn Leu Gly Gin 
350 

acg get age cag egg 

Thr Ala Ser Gin Arg 
365 

cgt cga gtg ttg gac 

Arg Arg Val Leu Asp 
380 

aag ctt ggt cgc ggt 

Lys Leu Gly Arg Gly 

400 

ctt cag atg gtg cat 

Leu Gin Met Val His 

415 

acg gta aat get ttg 

Thr Val Asn Ala Leu 
430 

gaa gac ggg cat aat 

Glu Asp Gly His Asn 
445 

gag cat cgc ctt caa 

Glu His Arg Leu Gin 
460 

aaa cct gat gac cga 

Lys Pro Asp Asp Arg 

480 

ttt act ggt teg atg 

Phe Thr Gly Ser Met 

495 
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tec cat atg gcg tat 

Ser His Met Ala Tyr 

325 

gca ctg ctg aaa get 

Ala Leu Leu Lys Ala 

340 

tec tat gtg gat get 

Ser Tyr Val Asp Ala 
355 

gaa tea ttt gtc aca 

Glu Ser Phe Val Thr 
370 

aat gtt ccg gaa gac 

Asn Val Pro Glu Asp 
385 

ggt ttg agg gat gtg 

Gly Leu Arg Asp Val 

405 

ggt cgc att gat gag 

Gly Arg lie Asp Glu 

420 

cat gtg ttg gtt gat 

His Val Leu Val Asp 
435 

etc att gag teg tat 

Leu lie Glu Ser Tyr 
450 

ttg gag egg ate aag 

Leu Glu Arg lie Lys 
465 

atg aat atg cgc tgg 

Met Asn Met Arg Trp 

485 

gag caa agt teg gee 

Glu Gin Ser Ser Ala 

500 
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aaa get atg gaa egg cat ttg cgt aag gtt cgt ttg cag att cag teg 
1651 

Lys Ala Met Glu Arg His Leu Arg Lys Val Arg Leu Gin lie Gin Ser 

505 510 515 

ttg cat agt cag ctg ttt tat egg cca ctg ctg aac tct gtg gtc aac 
1699 

Leu His Ser Gin Leu Phe Tyr Arg Pro Leu Leu Asn Ser Val Val Asn 
520 525 530 

* 

ttg age gcg gat gee ate agg ttg tct ccg gat get gca aag eta caa 
1747 

Leu Ser Ala Asp Ala lie Arg Leu Ser Pro Asp Ala Ala Lys Leu Gin 
535 540 545 

ttg gcg gca ttg gga tac ctg cat cca tea cgt get tat gaa cac ctg 
1795 

Leu Ala Ala Leu Gly Tyr Leu His Pro Ser Arg Ala Tyr Glu His Leu 
550 555 560 565 

act get ctt gca tea gga get age cgt aaa gee aag att cag gcg atg 
1843 

Thr Ala Leu Ala Ser Gly Ala Ser Arg Lys Ala Lys lie Gin Ala Met 

570 575 580 

ttg ctg ccc acg ttg atg gag tgg ctg tct caa aca get gaa cca gat 
1891 

Leu Leu Pro Thr Leu Met Glu Trp Leu Ser Gin Thr Ala Glu Pro Asp 

585 590 595 

gcg gga ttg ctg aat tac cgc aag ctt tct gat get tec tat gat cgc 
1939 

Ala Gly Leu Leu Asn Tyr Arg Lys Leu Ser Asp Ala Ser Tyr Asp Arg 

600 605 610 

age tgg ttt ttg cgc atg ctg cgt gat gag ggc gta gtg ggg cag egg 
1987 

Ser Trp Phe Leu Arg Met Leu Arg Asp Glu Gly Val Val Gly Gin Arg 
615 620 625 

ttg atg cgt att ttg gga aat tct ccc tat att tct gaa ctg att ate 
2035 

Leu Met Arg lie Leu Gly Asn Ser Pro Tyr lie Ser Glu Leu lie lie 
630 635 640 645 

tec act ccg gac ttt atg aaa cag ctg ggt gat gcg gcg tct ggt cct 
2083 

Ser Thr Pro Asp Phe Met Lys Gin Leu Gly Asp Ala Ala Ser Gly Pro 

650 655 660 

aaa ttg ctt get act gca ccg act cag gtt gtg aaa gca ate aag gca 
2131 

Lys Leu Leu Ala Thr Ala Pro Thr Gin Val Val Lys Ala lie Lys Ala 

665 670 675 

acg gtg teg cgt cat gag tea cct gat egg gcg ate cag get gca cga 
2179 

Thr Val Ser Arg His Glu Ser Pro Asp Arg Ala lie Gin Ala Ala Arg 
680 685 690 
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teg ctg agg agg cag gag ctg gca cgc att gec tct get gat ttg etc 
2227 

Ser Leu Arg Arg Gin Glu Leu Ala Arg lie Ala Ser Ala Asp Leu Leu 
695 700 705 

aac atg etc act gtt cag gaa gta tgc caa age ttg tea eta gtc tgg 
2275 

Asn Met Leu Thr Val Gin Glu Val Cys Gin Ser Leu Ser Leu Val Trp 

710 715 720 725 

gat gcg gtg ttg gat get gee ttg gat gcg gaa ate cgt get gca ctt 
2323 

Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu lie Arg Ala Ala Leu 

730 735 740 

aac gat cca cag aaa cca gat cag cct ctg gec aat att tct gtg ate 
2371 

Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu Ala Asn lie Ser Val lie 

745 750 755 

ggc atg ggc cgt ttg ggt gga gca gaa ctt gga tac ggt tct gat gec 
2419 

Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly Tyr Gly Ser Asp Ala 
760 765 770 

gat gtg atg ttt gta tgc gag ccg gta gee ggt gtg gaa gag cat gag 
2467 

Asp Val Met Phe Val Cys Glu Pro Val Ala Gly Val Glu Glu His Glu 

775 780 785 

gec gtc aca tgg tct att get ate tgt gat tec atg egg teg agg ctt 
2515 

Ala Val Thr Trp Ser lie Ala lie Cys Asp Ser Met Arg Ser Arg Leu 

790 795 800 805 

gcg cag cct tec ggt gat cca cct ttg gag gtg gat ctg ggg ctg cgt 
2563 

Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val Asp Leu Gly Leu Arg 

810 815 820 

cct gaa ggg aga tct ggt gcg att gtg cgc ace gtt gat tec tat gtg 
2611 

Pro Glu Gly Arg Ser Gly Ala He Val Arg Thr Val Asp Ser Tyr Val 

825 830 835 

aag tac tac gaa aag tgg ggt gaa act tgg gag att cag gcg ctg ctg 
2659 

Lys Tyr Tyr Glu Lys Trp Gly Glu Thr Trp Glu He Gin Ala Leu Leu 
840 845 850 

agg get gcg tgg gtt get ggt gat cgt gag ctg ggt att aag ttc ttg 
2707 

Arg Ala Ala Trp Val Ala Gly Asp Arg Glu Leu Gly He Lys Phe Leu 
855 860 865 

gag teg att gat cgt ttc cgc tac cca gtt gac ggg gca acg cag gcg 
2755 

Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp Gly Ala Thr Gin Ala 
870 875 880 885 
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cag ctt cgt gaa gtt cgt cga att aag gcg agg gtg gat aat gag agg 
2803 

Gin Leu Arg Glu Val Arg Arg lie Lys Ala Arg Val Asp Asn Glu Arg 

890 895 900 

ctt ccg cgc ggg get gat cga aat acc cat acc aag ctg ggt egg gga 
2851 

Leu Pro Arg Gly Ala Asp Arg Asn Thr His Thr Lys Leu Gly Arg Gly 

905 910 915 

gcg tta act gac ate gag tgg act gtg cag ttg ttg acc atg atg cat 
2899 

Ala Leu Thr Asp lie Glu Trp Thr Val Gin Leu Leu Thr Met Met His 
920 925 930 

get cat gag att ccg gag ctg cac aat acg teg acg ttg gaa gtt ctt 
2947 

Ala His Glu lie Pro Glu Leu His Asn Thr Ser Thr Leu Glu Val Leu 
935 940 945 

gaa gtg ctg gaa aag cat cag att att aac cct gtg cag gtg cag acg 
2995 

Glu Val Leu Glu Lys His Gin lie lie Asn Pro Val Gin Val Gin Thr 
950 955 960 965 

ctt egg gaa gcg tgg ctg acg gca acg get get agg aat gcg ctt gtg 
3043 

Leu Arg Glu Ala Trp Leu Thr Ala Thr Ala Ala Arg Asn Ala Leu Val 

970 975 980 

ctg gtc agg ggt aag aga tta gat cag tta cct act cct ggt ccg cac 
3091 

Leu Val Arg Gly Lys Arg Leu Asp Gin Leu Pro Thr Pro Gly Pro* His 

985 990 995 

ctt gcg cag gtg get ggt gcg tct ggt tgg gat cca aat gag tac cag 
3139 

Leu Ala Gin Val Ala Gly Ala Ser Gly Trp Asp Pro Asn Glu Tyr Gin 
1000 1005 1010 

gag tat ttg gaa aac tat ctg aaa gtg acc agg aag agt cgt cag gtt 
3187 

Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg Lys Ser Arg Gin Val 
1015 1020 1025 

gtt gat gaa gtc ttc tgg ggt gtg gac tct atg gag caa cgt gag ttt 
3235 

Val Asp Glu Val Phe Trp Gly Val Asp Ser Met Glu Gin Arg Glu Phe 
1030 1035 1040 1045 

taggtaggtg gtgggagccc caa 
3258 



<210> 100 
<211> 1045 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Ser Gly Pro Leu Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg 
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1 

Asp Pro Leu Pro 

20 

Gin Ala Asp Leu 
35 

Leu Leu Trp Gly 
50 

Leu Leu He Arg 
65 

Arg Asn Glu Leu 



Arg Leu Phe Ala 

100 

Val Ala Asn Pro 
115 

Arg Glu Glu Met 
130 

Ala Val Leu Glu 
145 

Asp Asp Leu Ser 



Glu Ala Glu Arg 

180 

lie Ala Ala His 
195 

Lys Gly Gly Asp 
210 

Asp Leu Ala Asp 
225 

Asn Val Tyr Gly 



Met Gly Lys Cys 

260 

Val Val Phe Val 
275 

Ala Glu Leu lie 
290 

Ala Leu Arg Pro 
305 

Ser His Met Ala 



5 

Lys Val Gly Ser 



Glu His Leu Gly 

40 

Leu Ser Gly Ala 
55 

Leu Tyr Gin Ala 
70 

Asp Gin Glu lie 
85 

Leu Leu Gly Gly 



Leu Gin Trp Lys 

120 

Phe Gin Ala Leu 
135 

Val Glu Asp Phe 
150 

Thr Pro Gly Phe 
165 

Val Leu Lys Trp 



Asp Leu Ala Gly 

200 

Pro Val Pro Phe 
215 

Ala Ala Leu Thr 
230 

Glu Lys Pro Val 
245 

Gly Ala Gin Glu 



Ala Glu Pro Ala 

280 

Arg lie Gly Ser 
295 

Glu Gly Lys Ser 
310 

Tyr Tyr Lys Arg 
325 



10 

Leu Ser Leu Lys 
25 

Trp Arg Asn Val 



Gly Asp Pro Asp 

60 

Leu Glu Ala He 
75 

Arg Gin Asp Glu 
90 

Ser Ser Ala Val 
105 

Leu Leu Lys Leu 



Leu Glu Ser Val 

140 

Ser Asp Ala His 
155 

Tyr Thr Ala Ser 
170 

Thr Tyr Arg Thr 
185 

Thr Tyr Pro Thr 



Ser Thr Val Thr 

220 

Ala Ala Leu Ala 
235 

Asp Ser Ala Leu 
250 

Leu Asn Tyr He 
265 

Asn Ser Lys Ser 



Asn Ser Phe Phe 

300 

Gly Ala Leu Val 
315 

Trp Ala Glu Thr 
330 



15 

Ser Glu His Ala 
30 

Glu Ser Leu Asp 
45 

Val Ala Leu Asn 



Gly Glu Asp Ala 

80 

Lys Leu Arg Val 
95 

Gly Asp His Leu 
110 

Asp Ala Pro Ser 
125 

Lys Ala Gin Pro 



Asn He Ala Arg 

160 

Val Thr Gly Pro 
175 

Leu Leu Thr Arg 
190 

Asp Met Arg Arg 
205 

Met Gin Leu Ser 



Val Ala He Ala 

240 

Ser Val He Ala 
255 

Ser Asp Val Asp 
270 

Thr Arg Thr Ala 
285 

Glu Val Asp Ala 



Arg Ser Leu Asp 

320 

Trp Glu Phe Gin 
335 
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Ala Leu Leu Lys 

340 

Ser Tyr Val Asp 
355 

Glu Ser Phe Val 
370 

Asn Val Pro Glu 
385 

Gly Leu Arg Asp 



Gly Arg lie Asp 

420 

His Val Leu Val 
435 

Leu lie Glu Ser 
450 

Leu Glu Arg lie 
465 

Met .Asn Met Arg 



Glu Gin Ser Ser 

500 

Leu Gin lie Gin 
515 

Asn Ser Val Val 
530 

Ala Ala Lys Leu 
545 

Ala Tyr Glu His 



Lys lie Gin Ala 

580 

Thr Ala Glu Pro 
595 

Ala Ser Tyr Asp 
610 

Val Val Gly Gin 
625 

Ser Glu Leu lie 



Ala Arg Pro Met 



Ala Leu Ser Pro 

360 

Thr Asp Val Gin 
375 

Asp Leu Arg Asp 
390 

Val Glu Phe Ala 
405 

Glu Thr Leu Arg 



Asp Gin Gly Tyr 

440 

Tyr Glu Phe Leu 
455 

Lys Arg Thr His 
470 

Trp Leu Ala Arg 
485 

Ala Lys Ala Met 



Ser Leu His Ser 

520 

Asn Leu Ser Ala 
535 

Gin Leu Ala Ala 
550 

Leu Thr Ala Leu 
565 

Met Leu Leu Pro 



Asp Ala Gly Leu 

600 

Arg Ser Trp Phe 
615 

Arg Leu Met Arg 
630 

lie Ser Thr Pro 
645 



Thr Gly Asp lie 
345 

Leu lie Trp Thr 



Ala Met Arg Arg 

380 

Arg Glu Leu Lys 
395 

Val Gin Leu Leu 
410 

Val Arg Ser Thr 
425 

Val Gly Arg Glu 



Arg Leu Leu Glu 

460 

Leu Leu Pro Lys 
475 

Ala Ser Gly Phe 
490 

Glu Arg His Leu 
505 

Gin Leu Phe Tyr 



Asp Ala lie Arg 

540 

Leu Gly Tyr Leu 
555 

Ala Ser Gly Ala 
570 

Thr Leu Met Glu 
585 

Leu Asn Tyr Arg 



Leu Arg Met Leu 

620 

lie Leu Gly Asn 
635 

Asp Phe Met Lys 
650 



Asn Leu Gly Gin 
350 

Ala Ser Gin Arg 
365 

Arg Val Leu Asp 



Leu Gly Arg Gly 

400 

Gin Met Val His 
415 

Val Asn Ala Leu 
430 

Asp Gly His Asn 
445 

His Arg Leu Gin 



Pro Asp Asp Arg 

480 

Thr Gly Ser Met 
495 

Arg Lys Val Arg 
510 

Arg Pro Leu Leu 
525 

Leu Ser Pro Asp 



His Pro Ser Arg 

560 

Ser Arg Lys Ala 
575 

Trp Leu Ser Gin 
590 

Lys Leu Ser Asp 
605 

Arg Asp Glu Gly 



Ser Pro Tyr lie 

640 

Gin Leu Gly Asp 
655 
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Ala Ala Ser Gly 

660 

Lys Ala lie Lys 
675 

lie Gin Ala Ala 
690 



Pro Lys Leu Leu 



Ala Thr Val Ser 

680 

Arg Ser Leu Arg 
695 



Ala Thr Ala Pro 
665 

Arg His Glu Ser 



Arg Gin Glu Leu 

700 



Thr Gin Val Val 
670 

Pro Asp Arg Ala 
685 

Ala Arg lie Ala 



Ser Ala Asp Leu Leu Asn Met Leu 
705 710 

Leu Ser Leu Val Trp Asp Ala Val 

725 

lie Arg Ala Ala Leu Asn Asp Pro 

740 

Asn lie Ser Val He Gly Met Gly 
755 760 

Tyr Gly Ser Asp Ala Asp Val Met 
770 775 



Thr Val Gin Glu Val Cys Gin Ser 
715 720 

Leu Asp Ala Ala Leu Asp Ala Glu 
730 735 

Gin Lys Pro Asp Gin Pro Leu Ala 
745 750 

Arg Leu Gly Gly Ala Glu Leu Gly 

765 

Phe Val Cys Glu Pro Val Ala Gly 

780 



Val Glu Glu His 
785 

Met Arg Ser Arg 



Asp Leu Gly Leu 

820 

Val Asp Ser Tyr 
835 

He Gin Ala Leu 
850 

Gly He Lys Phe 
865 

Gly Ala Thr Gin 



Val Asp Asn Glu 

900 

Lys Leu Gly Arg 
915 

Leu Thr Met Met 
930 



Glu Ala Val Thr 
790 

Leu Ala Gin Pro 
805 

Arg Pro Glu Gly 



Val Lys Tyr Tyr 

840 

Leu Arg Ala Ala 
855 

Leu Glu Ser He 
870 

Ala Gin Leu Arg 
885 

Arg Leu Pro Arg 



Gly Ala Leu Thr 

920 

His Ala His Glu 
935 



Trp Ser He Ala 
795 

Ser Gly Asp Pro 
810 

Arg Ser Gly Ala 
825 

Glu Lys Trp Gly 



Trp Val Ala Gly 

860 

Asp Arg Phe Arg 
875 

Glu Val Arg Arg 
890 

Gly Ala Asp Arg 
905 

Asp He Glu Trp 



He Pro Glu Leu 

940 



He Cys Asp Ser 

800 

Pro Leu Glu Val 
815 

He Val Arg Thr 
830 

Glu Thr Trp Glu 
845 

Asp Arg Glu Leu 



Tyr Pro Val Asp 

880 

He Lys Ala Arg 
895 

Asn Thr His Thr 
910 

Thr Val Gin Leu 
925 

His Asn Thr Ser 



Thr Leu Glu Val 
945 

Val Gin Val Gin 
Arg Asn Ala Leu 



Leu Glu Val Leu 
950 

Thr Leu Arg Glu 
965 

Val Leu Val Arg 



Glu Lys His Gin 
955 

Ala Trp Leu Thr 
970 

Gly Lys Arg Leu 



He He Asn Pro 

960 

Ala Thr Ala Ala 
975 

Asp Gin Leu Pro 
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980 985 990 

Thr Pro Gly Pro His Leu Ala Gin Val Ala Gly Ala Ser Gly Trp Asp 
995 1000 1005 

Pro Asn Glu Tyr Gin Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg 
1010 1015 1020 

Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Val Asp Ser Met 
1025 1030 1035 1040 

Glu Gin Arg Glu Phe 

1045 



<210> 101 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (861) 
<223> RXN03176 

<400> 101 

gag ttg gcc gat tac ate ccg gaa eta aaa tct gcg gac cca aac ccg 48 
Glu Leu Ala Asp Tyr lie Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 

ctg gca gta gcc ctg tgc acc gtt aac gga cac ate tac age gca ggc 96 
Leu Ala Val Ala Leu Cys Thr Val Asn Gly His He Tyr Ser Ala Gly 

20 25 30 

gat gac gac ate gaa ttc acc atg caa agt att tec aag cca ttt gcc 144 
Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys Pro Phe Ala 
35 40 45 

tac gca etc gca etc caa gaa tgc ggc ttt gat gag gtc tct gca tec 192 
Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

gtg gcc ttg gag ccc tec ggt gag gcc ttc aac gaa ctt tec etc gac 240 
Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

ggc gaa aac cgc ccc atg aac ccc atg ate aac gcc "ggc gcg ate gcc 288 
Gly Glu Asn Arg Pro Met Asn Pro Met He Asn Ala Gly Ala He Ala 

85 90 95 

ate aac cag ctg ate aac ggc tec gat tec acc gtg gaa gac cgc gtg 336 
He Asn Gin Leu He Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 

100 105 110 

gaa aaa ate cga cac tac ttc tct gaa ctt get gga cgc gaa etc acc 384 
Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 . 120 125 

ate gac cgc gtg ctt gcc gaa tec gaa etc gcc ggc gcc gac cgc aac 432 
He Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 
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etc tec ate gee cac atg ctg cgc aat tac ggc gtc ate gaa gac gaa 480 

Leu Ser lie Ala His Met Leu Arg Asn Tyr Gly Val lie Glu Asp Glu 

145 150 155 160 

gee cac gac gec gtc etc age tac acg ctg caa tgc gec ate aaa gta 528 

Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala lie Lys Val 

165 170 175 

acc acg cgc gac etc gca gtc atg acc gec acg etc gec gee ggc ggc 576 

Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 

180 185 190 

aca cac cca att acc ggc aag aag ctt etc gac gec cgc gtc tgc cgc 624 

Thr His Pro lie Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 

195 200 205 

etc acc etc tec gtc atg get tea gca ggc atg tac gac gag gca ggg 672 

Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 

210 215 220 

cag tgg etc tec acc gta ggc ate ccc gcg aaa tea gga gtc gec ggc 72 0 

Gin Trp Leu Ser Thr Val Gly lie Pro Ala Lys Ser Gly Val Ala Gly 

225 230 235 240 

gga etc ate ggc att ctg cca ggt cag ctg ggc ate gee aca ttt tec 768 
Gly Leu lie Gly lie Leu Pro Gly Gin Leu Gly lie Ala Thr Phe Ser 

245 250 255 

cca cgc ctg aac ccc aaa ggc aac age gtg cgc ggc gta aaa ata ttc 816 
Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys lie Phe 

260 265 270 

aaa cag ctt tec gac gac atg ggc etc cac etc atg tec acc gag 861 
Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 

275 280 285 



<210> 102 
<211> 287 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 102 
Glu Leu Ala Asp 
1 

Leu Ala Val Ala 

20 

Asp Asp Asp He 
35 

Tyr Ala Leu Ala 
50 

Val Ala Leu Glu 
65 

Gly Glu Asn Arg 



Tyr He Pro Glu 
5 

Leu Cys Thr Val 



Glu Phe Thr Met 

40 

Leu Gin Glu Cys 
55 

Pro Ser Gly Glu 
70 

Pro Met Asn Pro 
85 



Leu Lys Ser Ala 
10 

Asn Gly His He 
25 

Gin Ser He Ser 



Gly Phe Asp Glu 

60 

Ala Phe Asn Glu 
75 

Met He Asn Ala 
90 



Asp Pro Asn Pro 
15 

Tyr Ser Ala Gly 
30 

Lys Pro Phe Ala 
45 

Val Ser Ala Ser 



Leu Ser Leu Asp 

80 

Gly Ala He Ala 
95 
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lie Asn Gin Leu 

100 

Glu Lys lie Arg 
115 

lie Asp Arg Val 
130 

Leu Ser He Ala 
145 

Ala His Asp Ala 



Thr Thr Arg Asp 

180 

Thr His Pro He 
195 

Leu Thr Leu Ser 
210 

Gin Trp Leu Ser 
225 

Gly Leu He Gly 



Pro Arg Leu Asn 

260 

Lys Gin Leu Ser 
275 



He Asn Gly Ser 



His Tyr Phe Ser 

120 

Leu Ala Glu Ser 
135 

His Met Leu Arg 
150 

Val Leu Ser Tyr 
165 

Leu Ala Val Met 



Thr Gly Lys Lys 

200 

Val Met Ala Ser 
215 

Thr Val Gly He 
230 

He Leu Pro Gly 
245 

Pro Lys Gly Asn 



Asp Asp Met Gly 

280 



Asp Ser Thr Val 
105 

Glu Leu Ala Gly 



Glu Leu Ala Gly 

140 

Asn Tyr Gly Val 
155 

Thr Leu Gin Cys 
170 

Thr Ala Thr Leu 
185 

Leu Leu Asp Ala 



Ala Gly Met Tyr 

220 

Pro Ala Lys Ser 
235 

Gin Leu Gly He 
250 

Ser Val Arg Gly 
265 

Leu His Leu Met 



Glu Asp Arg Val 
110 

Arg Glu Leu Thr 
125 

Ala Asp Arg Asn 



He Glu Asp Glu 

160 

Ala He Lys Val 
175 

Ala Ala Gly Gly 
190 

Arg Val Cys Arg 
205 

Asp Glu Ala Gly 



Gly Val Ala Gly 

240 

Ala Thr Phe Ser 
255 

Val Lys He Phe 
270 

Ser Thr Glu 
285 



<210> 103 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (861) 
<223> FRXA02879 

<400> 103 

gag ttg gcc gat tac ate ccg gaa eta aaa tct gcg gac cca aac ccg 48 

Glu Leu Ala Asp Tyr He Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 

15 10 15 

ctg gca gta gcc ctg tgc ace gtt aac gga cac ate tac age gca ggc 96 
Leu Ala Val Ala Leu Cys Thr Val Asn Gly His He Tyr Ser Ala Gly 

20 25 30 

gat gac gac ate gaa ttc acc atg caa agt att tec aag cca ttt gcc 144 
Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys Pro Phe Ala 
35 40 45 
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tac gca etc gca etc caa gaa tgc ggc ttt gat gag gtc tct gca tec 192 
Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

gtg gee ttg gag ccc tec ggt gag gec ttc aac gaa ctt tec etc gac 240 
Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

ggc gaa aac cgc ccc atg aac ccc atg ate aac gec ggc gcg ate gec 288 
Gly Glu Asn Arg Pro Met Asn Pro Met lie Asn Ala Gly Ala lie Ala 

85 90 95 

ate aac cag ctg ate aac ggc tec gat tec ace gtg gaa gac cgc gtg 33 6 
lie Asn Gin Leu lie Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 

100 105 110 

gaa aaa ate cga cac tac ttc tct gaa ctt get gga cgc gaa etc ace 384 
Glu Lys lie Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 120 125 

ate gac cgc gtg ctt gee gaa tec gaa etc gee ggc gee gac cgc aac 432 
lie Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 

etc tec ate gec cac atg ctg cgc aat tac ggc gtc ate gaa gac gaa 480 
Leu Ser lie Ala His Met Leu Arg Asn Tyr Gly Val lie Glu Asp Glu 
145 150 155 160 

gee cac gac gec gtc etc age tac acg ctg caa tgc gec ate aaa gta 528 
Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 

165 170 175 

acc acg cgc gac etc gca gtc atg acc gee acg etc gee gee ggc ggc 576 
Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 

180 185 190 

aca cac cca att acc ggc aag aag ctt etc gac gee cgc gtc tgc cgc 624 
Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 
195 200 205 

etc acc etc tec gtc atg get tea gca ggc atg tac gac gag gca ggg 672 
Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 
210 215 220 

cag tgg etc tec acc gta ggc ate ccc gcg aaa tea gga gtc gee ggc 720 
Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly Val Ala Gly 
225 230 235 " 240 

gga etc ate ggc att ctg cca ggt cag ctg ggc ate gec aca ttt tec 768 
Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 

245 250 255 

cca cgc ctg aac ccc aaa ggc aac age gtg cgc ggc gta aaa ata ttc 816 
Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys He Phe 

260 265 270 

aaa cag ctt tec gac gac atg ggc etc cac etc atg tec acc gag 861 
Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 
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<210> 104 
<211> 287 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Glu Leu Ala Asp Tyr lie Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 

Leu Ala Val Ala Leu Cys Thr Val Asn Gly His He Tyr Ser Ala Gly 

20 25 30 

Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys Pro Phe Ala 
35 40 45 

* 

Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

Gly Glu Asn Arg Pro Met Asn Pro Met He Asn Ala Gly Ala He Ala 

85 90 95 

He Asn Gin Leu He Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 

100 105 110 

Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 120 125 

He Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 

Leu Ser He Ala His Met Leu Arg Asn Tyr Gly Val He Glu Asp Glu 
145 150 155 160 

Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 

165 170 175 

Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 

180 185 190 

Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 
195 200 205 

Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 
210 215 220" 

Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly Val Ala Gly 
225 230 235 240 

Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 

245 250 255 

Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys He Phe 

260 265 270 

Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 
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<210> 105 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXA00278 

<400> 105 

ggccacggag ttggtgtccg tcatggtgat gattctgtct gtcgtttctg tgttggcttt 60 

gtgggtcggc atccgccccc gtttgcagga gtacttataa atg cac get ttt cga 115 

Met His Ala Phe Arg 
1 5 



cgc ccc cct cca etc ace acg cga gtc ggc get gca ttg ctg gee gca 
Arg Pro Pro Pro Leu Thr Thr Arg Val Gly Ala Ala Leu Leu Ala Ala 

10 15 20 



163 



acg ctg ctt get tec tgc act cca aca cct gtg gaa ccg gca gaa ace 211 
Thr Leu Leu Ala Ser Cys Thr Pro Thr Pro Val Glu Pro Ala Glu Thr 

25 30 35 

ttg act get ttg gat ccc gat gee ggt cca cca ctg cca ccg gat tct 259 
Leu Thr Ala Leu Asp Pro Asp Ala Gly Pro Pro Leu Pro Pro Asp Ser 
40 45 50 

teg att gaa get ccc ggt gaa aaa gag ccc att gtg gaa gta ata gag 307 
Ser lie Glu Ala Pro Gly Glu Lys Glu Pro lie Val Glu Val He Glu 
55 60 65 

aat tgg cca ggt tct tta cgc ccg gat gat ctg ace cct gag gag egg 355 
Asn Trp Pro Gly Ser Leu Arg Pro Asp Asp Leu Thr Pro Glu Glu Arg 
70 75 80 85 

gta cct ggc ate gtc aac egg ggt cgc ate att gtg ggt gtg gat caa 403 
Val Pro Gly He Val Asn Arg Gly Arg He He Val Gly Val Asp Gin 

90 95 100 

teg caa aac ttg etc agt ttc cgt gat ccg gtg act ggt gag ctg cgc 451 
Ser Gin Asn Leu Leu Ser Phe Arg Asp Pro Val Thr Gly Glu Leu Arg 

105 110 115 

ggt ttt gaa gtg gaa tta gcg agg gaa att tec cgc gac att ttc ggt 499 
Gly Phe Glu Val Glu Leu Ala Arg Glu He Ser Arg "Asp He Phe Gly 
120 125 130 

gac ccc aat aag gtg gat ttc cga ttc gtc ggc teg tec gac cgt ctg 547 
Asp Pro Asn Lys Val Asp Phe Arg Phe Val Gly Ser Ser Asp Arg Leu 
135 140 145 

cgt tec ctt gac caa ggt gat gta gat att gtg att cgt tec gtc acg 595 
Arg Ser Leu Asp Gin Gly Asp Val Asp He Val He Arg Ser Val Thr 
150 155 160 165 

ate acc gac gaa cgc gee aaa ttg gtg gaa ttt tec aca ccg tac ctg 643 
He Thr Asp Glu Arg Ala Lys Leu Val Glu Phe Ser Thr Pro Tyr Leu 

170 175 180 
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cgc acc caa acc cgc atg ttg acc atg gaa tct tea gga ate acg tec 691 
Arg Thr Gin Thr Arg Met Leu Thr Met Glu Ser Ser Gly lie Thr Ser 

185 190 195 

ate gca gat eta ccc ggc cac acc att tgt gtc acc gat ggc tec act 739 
lie Ala Asp Leu Pro Gly His Thr lie Cys Val Thr Asp Gly Ser Thr 
200 205 210 

tea ttg cag cga gec cgc acc att gcg ccg gag gec tea ate tta aaa 787 
Ser Leu Gin Arg Ala Arg Thr lie Ala Pro Glu Ala Ser lie Leu Lys 
215 220 225 

act cgc aat tgg tec gat tgt etc atg gcg ttg cag cag cat cag get 835 
Thr Arg Asn Trp Ser Asp Cys Leu Met Ala Leu Gin Gin His Gin Ala 
230 235 240 245 

cag gtc att ttg ggc gat gat gtc att ttg tec ggc ate gca gca cag 883 
Gin Val lie Leu Gly Asp Asp Val He Leu Ser Gly He Ala Ala Gin 

250 255 260 

gat ccc tac acc gag att ctt gat acc tec etc gat tec cat tec tat 931 
Asp Pro Tyr Thr Glu He Leu Asp Thr Ser Leu Asp Ser His Ser Tyr 

265 270 275 

gga gtg gca gcg gca teg acc act get gaa aca gac tct teg ggg ttg 979 
Gly Val Ala Ala Ala Ser Thr Thr Ala Glu Thr Asp Ser Ser Gly Leu 
280 285 290 

att egg cag gta aac tac aca att gaa egg ate cgc aca gac cgc atg 
1027 

He Arg Gin Val Asn Tyr Thr He Glu Arg He Arg Thr Asp Arg Met 

295 300 305 

tgg tgg aca atg ttc gac gat tgg ttc gga cct tat etc tgg tec tac 
1075 

Trp Trp Thr Met Phe Asp Asp Trp Phe Gly Pro Tyr Leu Trp Ser Tyr 

310 315 320 325 

ggt cca cca cag ctg cag tac atg cca gag gaa gaa ggg aca gaa aac 
1123 

Gly Pro Pro Gin Leu Gin Tyr Met Pro Glu Glu Glu Gly Thr Glu Asn 

330 335 340 

gat gaa gga taatgaagat ttcgatccag att 
1155 

Asp Glu Gly 



<210> 106 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Met His Ala Phe Arg Arg Pro Pro Pro Leu Thr Thr Arg Val Gly Ala 
15 10 15 

Ala Leu Leu Ala Ala Thr Leu Leu Ala Ser Cys Thr Pro Thr Pro Val 

20 25 30 
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Glu Pro Ala Glu Thr Leu Thr Ala Leu Asp Pro Asp Ala Gly Pro Pro 
35 40 45 

Leu Pro Pro Asp Ser Ser lie Glu Ala Pro Gly Glu Lys Glu Pro lie 
50 55 60 

Val Glu Val lie Glu Asn Trp Pro Gly Ser Leu Arg Pro Asp Asp Leu 
65 70 75 80 

Thr Pro Glu Glu Arg Val Pro Gly He Val Asn Arg Gly Arg He He 

85 90 95 

Val Gly Val Asp Gin Ser Gin Asn Leu Leu Ser Phe Arg Asp Pro Val 

100 105 110 

Thr Gly Glu Leu Arg Gly Phe Glu Val Glu Leu Ala Arg Glu He Ser 
115 120 125 

Arg Asp He Phe Gly Asp Pro Asn Lys Val Asp Phe Arg Phe Val Gly 
130 135 140 

Ser Ser Asp Arg Leu Arg Ser Leu Asp Gin Gly Asp Val Asp He Val 
145 150 155 160 

He Arg Ser Val Thr He Thr Asp Glu Arg Ala Lys Leu Val Glu Phe 

165 170 175 

Ser Thr Pro Tyr Leu Arg Thr Gin Thr Arg Met Leu Thr Met Glu Ser 

180 185 190 

Ser Gly He Thr Ser He Ala Asp Leu Pro Gly His Thr He Cys Val 
195 200 205 

Thr Asp Gly Ser Thr Ser Leu Gin Arg Ala Arg Thr He Ala Pro Glu 
210 215 220 

Ala Ser He Leu Lys Thr Arg Asn Trp Ser Asp Cys Leu Met Ala Leu 
225 230 235 240 

Gin Gin His Gin Ala Gin Val He Leu Gly Asp Asp Val He Leu Ser 

245 250 255 

Gly He Ala Ala Gin Asp Pro Tyr Thr Glu He Leu Asp Thr Ser Leu 

260 265 270 

Asp Ser His Ser Tyr Gly Val Ala Ala Ala Ser Thr Thr Ala Glu Thr 
275 280 -285 

Asp Ser Ser Gly Leu He Arg Gin Val Asn Tyr Thr He Glu Arg He 
290 295 300 

Arg Thr Asp Arg Met Trp Trp Thr Met Phe Asp Asp Trp Phe Gly Pro 
305 310 315 320 

Tyr Leu Trp Ser Tyr Gly Pro Pro Gin Leu Gin Tyr Met Pro Glu Glu 

325 330 335 

Glu Gly Thr Glu Asn Asp Glu Gly 

340 
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<210> 107 
<211> 1035 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA00727 

<400> 107 

ttattgcacc atggcaggta gtattttgcc catgattgag agtttcaccc gattgcgaat 60 

ttcgcagaca ccgcctctga aacggctact gcatagcact ttg cgt ttc ccc aaa 115 

Leu Arg Phe Pro Lys 
1 5 

ate ccc aag cgc get gta gcg gcg acc gtc ggc ate gtg gca acc tea 163 
lie Pro Lys Arg Ala Val Ala Ala Thr Val Gly lie Val Ala Thr Ser 

10 15 20 

ttc acc ttg get tct tgt gtc acc aat gag gag cag ggc aac cca gat 211 
Phe Thr Leu Ala Ser Cys Val Thr Asn Glu Glu Gin Gly Asn Pro Asp 

25 30 35 

ggc tgg gag cag ate gtt cca gat cct gta ccg gag att cag gcg atg 259 
Gly Trp Glu Gin lie Val Pro Asp Pro Val Pro Glu lie Gin Ala Met 
40 45 50 

gtt ccc gaa get ctg get cag cgc ggt gtg etc acc gee ggt gee aac 307 
Val Pro Glu Ala Leu Ala Gin Arg Gly Val Leu Thr Ala Gly Ala Asn 
55 60 65 

cca cct ttc cca ccg ttt gag ttt aaa gat tec gat ggt cag att ate 355 
Pro Pro Phe Pro Pro Phe Glu Phe Lys Asp Ser Asp Gly Gin lie lie 
70 75 80 85 

ggt gtg gaa atg gac etc gtg cgt gca atg gcg ggg gtg atg ggc ttg 403 
Gly Val Glu Met Asp Leu Val Arg Ala Met Ala Gly Val Met Gly Leu 

90 95 100 

gag ttc age cct cag gag cag gat ttc tec etc ate ctt cca teg gtt 451 
Glu Phe Ser Pro Gin Glu Gin Asp Phe Ser Leu He Leu Pro Ser Val 

105 110 115 

caa get ggc acc ctt gat ate gga gee tct ggc ttc act gac aac gag 499 
Gin Ala Gly Thr Leu Asp He Gly Ala Ser Gly Phe Thr Asp Asn Glu 
120 125 130 

gaa cgc cgc gag aac ttt gat ttc ate gat ttc etc ttc gca ggt gtg 547 
Glu Arg Arg Glu Asn Phe Asp Phe He Asp Phe Leu Phe Ala Gly Val 
135 140 145 

cag tgg gcg cag gca act gat cgt gaa acc cca ate gat ccg gaa aac 595 
Gin Trp Ala Gin Ala Thr Asp Arg Glu Thr Pro He Asp Pro Glu Asn 
150 155 160 165 

gee tgt ggt etc acc gtt get gta cag cgc aca acc gtg gca gag acc 643 
Ala Cys Gly Leu Thr Val Ala Val Gin Arg Thr Thr Val Ala Glu Thr 

170 175 180 
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gac gat gtc cgt cct cgc tea get caa tgt gaa gec gaa ggc aaa gag 
Asp Asp Val Arg Pro Arg Ser Ala Gin Cys Glu Ala Glu Gly Lys Glu 

185 190 195 



691 



ccg ate ace att ttg tct tat gaa acc gca gat act gca get ace gca 739 
Pro lie Thr He Leu Ser Tyr Glu Thr Ala Asp Thr Ala Ala Thr Ala 
200 205 210 

ttg ate ctg gga cgc gca gac gca ctt get gcg gac tec cct gtt tea 787 
Leu He Leu Gly Arg Ala Asp Ala Leu Ala Ala Asp Ser Pro Val Ser 
215 220 225 

get tgg get gca gag cgc tec gaa ggc cgc ate gaa gtt gtg ggc gat 835 
Ala Trp Ala Ala Glu Arg Ser Glu Gly Arg He Glu Val Val Gly Asp 
230 235 240 245 

atg tac ttg get gcg cca ttt ggt ttc gca ttc ccg ttg gaa tct gac 883 
Met Tyr Leu Ala Ala Pro Phe Gly Phe Ala Phe Pro Leu Glu Ser Asp 

250 255 260 

etc acc cca gca gca get gcg gcg ttc caa cac ttg att gac acc ggc 931 
Leu Thr Pro Ala Ala Ala Ala Ala Phe Gin His Leu He Asp Thr Gly 

265 270 275 

gat tac cag cgc ate atg gcg caa tgg ggc att gaa gaa ggc ctt ctt 979 
Asp Tyr Gin Arg He Met Ala Gin Trp Gly He Glu Glu Gly Leu Leu 
280 285 290 

gat gag gee ctg ate aac gaa cag cca etc aac tagagectte cagcaactaa 
1032 

Asp Glu Ala Leu He Asn Glu Gin Pro Leu Asn 
295 300 



aaa 
1035 



<210> 108 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Leu Arg Phe Pro Lys He Pro Lys Arg Ala Val Ala Ala Thr Val Gly 
15 10 15 

He Val Ala Thr Ser Phe Thr Leu Ala Ser Cys Val "Thr Asn Glu Glu 

20 25 30 

Gin Gly Asn Pro Asp Gly Trp Glu Gin He Val Pro Asp Pro Val Pro 
35 40 45 

Glu He Gin Ala Met Val Pro Glu Ala Leu Ala Gin Arg Gly Val Leu 
50 55 60 

Thr Ala Gly Ala Asn Pro Pro Phe Pro Pro Phe Glu Phe Lys Asp Ser 
65 70 75 80 

Asp Gly Gin He He Gly Val Glu Met Asp Leu Val Arg Ala Met Ala 

85 90 95 
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Gly Val Met Gly 

100 

lie Leu Pro Ser 
115 

Phe Thr Asp Asn 
130 

Leu Phe Ala Gly 
145 

lie Asp Pro Glu 



Thr Val Ala Glu 

180 

Ala Glu Gly Lys 
195 

Thr Ala Ala Thr 
210 

Asp Ser Pro Val 
225 

Glu Val Val Gly 



Pro Leu Glu Ser 

260 

Leu lie Asp Thr 
275 

Glu Glu Gly Leu 
290 



Leu Glu Phe Ser 



Val Gin Ala Gly 

120 

Glu Glu Arg Arg 
135 

Val Gin Trp Ala 
150 

Asn Ala Cys Gly 
165 

Thr Asp Asp Val 



Glu Pro lie Thr 

200 

Ala Leu lie Leu 
215 

Ser Ala Trp Ala 
230 

Asp Met Tyr Leu 
245 

Asp Leu Thr Pro 



Gly Asp Tyr Gin 

280 

Leu Asp Glu Ala 
295 



Pro Gin Glu Gin 
105 

Thr Leu Asp lie 



Glu Asn Phe Asp 

140 

Gin Ala Thr Asp 
155 

Leu Thr Val Ala 
170 

Arg Pro Arg Ser 
185 

lie Leu Ser Tyr 



Gly Arg Ala Asp 

220 

Ala Glu Arg Ser 
235 

Ala Ala Pro Phe 
250 

Ala Ala Ala Ala 
265 

Arg lie Met Ala 



Leu He Asn Glu 

300 



Asp Phe Ser Leu 
110 

Gly Ala Ser Gly 
125 

Phe He Asp Phe 



Arg Glu Thr Pro 

160 

Val Gin Arg Thr 
175 

Ala Gin Cys Glu 
190 

Glu Thr Ala Asp 
205 

Ala Leu Ala Ala 



Glu Gly Arg He 

240 

Gly Phe Ala Phe 
255 

Ala Phe Gin His 
270 

Gin Trp Gly He 
285 

Gin Pro Leu Asn 



<210> 109 
<211> 1962 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1939) 
<223> RXA02139 

<400> 109 

tcaggaggat ttttcaatca tgtgcggcct tcttggcata ttgactgcaa atgggaacgc 60 

tgaagcattc gttcctgcac tcgagcgggc cttgccatgc atg cgc cac cgt ggt 115 

Met Arg His Arg Gly 
1 5 

cct gac gat gcc ggc act tgg cat gac gcc gat gca gcg ttt gga ttc 163 
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Pro Asp Asp Ala Gly Thr Trp His Asp Ala Asp Ala Ala Phe Gly Phe 

10 15 20 

aac cgc etc tec ate att gat att gca cac tec cac caa cca ctg cgt 211 
Asn Arg Leu Ser lie lie Asp lie Ala His Ser His Gin Pro Leu Arg 

25 30 35 

tgg gga cct gcg gat gaa ccc gac cgc tac gca atg act ttc aac ggt 259 
Trp Gly Pro Ala Asp Glu Pro Asp Arg Tyr Ala Met Thr Phe Asn Gly 
40 45 50 

gag ate tac aac tac gtt gag ctg cgt aaa gag etc teg gat ttg gga 307 
Glu lie Tyr Asn Tyr Val Glu Leu Arg Lys Glu Leu Ser Asp Leu Gly 
55 60 65 

tat gec ttt aat act tct ggc gat ggc gag cca att gtt gtc ggt ttc 355 
Tyr Ala Phe Asn Thr Ser Gly Asp Gly Glu Pro lie Val Val Gly Phe 
70 75 80 85 

cac cac tgg ggc gag tec gtg gtc gag cat etc cgc gga atg ttc ggc 403 
His His Trp Gly Glu Ser Val Val Glu His Leu Arg Gly Met Phe Gly 

90 95 100 

att gee att tgg gat aca aag gaa aag teg ctt ttc ctt gcg cgt gat 451 
lie Ala lie Trp Asp Thr Lys Glu Lys Ser Leu Phe Leu Ala Arg Asp 

105 110 115 

cag ttc ggc att aag cca ctg ttc tac gca ace ace gag cat ggc ace 499 
Gin Phe Gly lie Lys Pro Leu Phe Tyr Ala Thr Thr Glu His Gly Thr 
120 125 130 

gtg ttc tec tea gag aag aag acc ate ttg gag atg gee gag gag atg 547 
Val Phe Ser Ser Glu Lys Lys Thr lie Leu Glu Met Ala Glu Glu Met 
135 140 145 

aat eta gat ctg ggc ctt gat aag cgc acc att gag cac tac gtg gac 595 
Asn Leu Asp Leu Gly Leu Asp Lys Arg Thr lie Glu His Tyr Val Asp 
150 155 160 165 

ttg cag tac gtg ccc gag cca gat acc ctt cac gcg cag att tec cgc 643 
Leu Gin Tyr Val Pro Glu Pro Asp Thr Leu His Ala Gin lie Ser Arg 

.170 175 180 

ttg gag tea ggc tgc acc gca aca gtt cgt ccg ggc ggc aag ctg gaa 691 
Leu Glu Ser Gly Cys Thr Ala Thr Val Arg Pro Gly Gly Lys Leu Glu 

185 190 195 

cag aag cgt tac ttc aag cct cag ttc cca gta cag aag gtc gta aag 739 
Gin Lys Arg Tyr Phe Lys Pro Gin Phe Pro Val Gin Lys Val Val Lys 
200 205 210 

ggt aag gag cag gac etc ttc gat cgc att gee cag gtg ttg gag gat 787 
Gly Lys Glu Gin Asp Leu Phe Asp Arg lie Ala Gin Val Leu Glu Asp 
215 220 225 

age gtc gaa aag cat atg cgt gee gac gtg acc gta ggc teg ttc ctt 835 
Ser Val Glu Lys His Met Arg Ala Asp Val Thr Val Gly Ser Phe Leu 
230 235 240 245 

ttc ggc ggc att gac tea acc gca att gcg gcg ctt gca aag cgc cac 883 
Phe Gly Gly lie Asp Ser Thr Ala lie Ala Ala Leu Ala Lys Arg His 
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aac cct gac ctg 
Asn Pro Asp Leu 

265 

teg gag gtc gat 
Ser Glu Val Asp 
280 

cac ate gtg aag 
1027 

His lie Val Lys 
295 

aag ate atg tgg 
1075 

Lys lie Met Trp 
310 

ccg ctg tac ttc 
1123 

Pro Leu Tyr Phe 



ctg tct ggc gag 
1171 

Leu Ser Gly Glu 

345 

aag gag ccg eta 
1219 

Lys Glu Pro Leu 
360 

cgt aaa ggc ctg 
1267 

Arg Lys Gly Leu 
375 

ggc aag tec ctt 
1315 

Gly Lys Ser Leu 
390 

tac ggc aac get 
1363 

Tyr Gly Asn Ala 



cca tgg gca aag 
1411 

Pro Trp Ala Lys 

425 

tac gca cag tec 
1459 

Tyr Ala Gin Ser 
440 



250 

etc acc ttc ace 
Leu Thr Phe Thr 

gtg get gcg gag 
Val Ala Ala Glu 

285 

att gtc teg cct 

lie Val Ser Pro 
300 

tac ttg gat gat 

Tyr Leu Asp Asp 
315 

gtg gca gcg gaa 

Val Ala Ala Glu 
330 

ggc gca gat gag 
Gly Ala Asp Glu 

teg ctt get cca 

Ser Leu Ala Pro 

365 

gga aag etc age 

Gly Lys Leu Ser 
380 

ctt gag cgt ggc 

Leu Glu Arg Gly 
395 

cgc tec ttc aat 

Arg Ser Phe Asn 
410 

cgc gaa tgg gac 
Arg Glu Trp Asp 

cgc aac ttt gat 

Arg Asn Phe Asp 

445 



255 

acc ggt ttc gag 
Thr Gly Phe Glu 
270 

tec gee get gcg 
Ser Ala Ala Ala 

gag gaa tac gee 

Glu Glu Tyr Ala 

305 

cct gta get gac 

Pro Val Ala Asp 
320 

gca cgt aag cac 

Ala Arg Lys His 
335 

ctg ttc ggt gga 

Leu Phe Gly Gly 
350 

ttt gag aag ate 

Phe Glu Lys lie 

aag gtt ctg cca 

Lys Val Leu Pro 

385 

tec atg acc atg 

Ser Met Thr Met 
400 

ttc gag cag atg 

Phe Glu Gin Met 
415 

cac cgc gaa gtc 

His Arg Glu Val 
430 

cca gta gee cgc 
Pro Val Ala Arg 



260 

cgt gaa ggc tac 931 
Arg Glu Gly Tyr 
275 

att ggc get gag 979 

lie Gly Ala Glu 

290 

aac gcg att cct 
Asn Ala lie Pro 



cca tea ttg gtc 

Pro Ser Leu Val 

325 

gtc aag gtt gtg 

Val Lys Val Val 
340 

tac acc att tac 

Tyr Thr lie Tyr 
355 

cct tec cca eta 

Pro Ser Pro Leu 
370 

gac ggc atg aag 
Asp Gly Met Lys 



gaa gag cgc tac 

Glu Glu Arg Tyr 

405 

caa cgc gtt att 

Gin Arg Val lie 
420 

act gcg ccg ate 

Thr Ala Pro lie 
435 

atg caa cac ctg 

Met Gin His Leu 
450 
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gat ctg ttc acc tgg atg cgc ggc gac ate ctg gtc aag get gac aag 
1507 

Asp Leu Phe Thr Trp Met Arg Gly Asp lie Leu Val Lys Ala Asp Lys 
455 460 465 

ate aac atg gcg aac tec ctt gag ctg cga gtt cca ttc ttg gat aag 
1555 

lie Asn Met Ala Asn Ser Leu Glu Leu Arg Val Pro Phe Leu Asp Lys 
470 475 480 485 

gaa gtt ttc aag gtt gca gag acc att cct tac gac ctg aag att gec 
1603 

Glu Val Phe Lys Val Ala Glu Thr lie Pro Tyr Asp Leu Lys lie Ala 

490 495 500 

aac ggt acc acc aag tac gcg ctg cgc agg gca etc gag cag att gtt 
1651 

Asn Gly Thr Thr Lys Tyr Ala Leu Arg Arg Ala Leu Glu Gin lie Val 

505 510 515 

ccg cct cac gtt ttg cac cgc aag aag ctg ggc ttc cct gtt ccc atg 
1699 

Pro Pro His Val Leu His Arg Lys Lys Leu Gly Phe Pro Val Pro Met 
520 525 530 

cgc cac tgg ctt gec ggc gat gag ctg ttc ggt tgg gcg cag gac acc 
1747 

Arg His Trp Leu Ala Gly Asp Glu Leu Phe Gly Trp Ala Gin Asp Thr 
535 540 545 

ate aag gaa tec ggt act gaa gat ate ttc aac aag cag get gtg ctg 
1795 

lie Lys Glu Ser Gly Thr Glu Asp lie Phe Asn Lys Gin Ala Val Leu 

550 555 560 565 

gat atg ctg aac gag cac cgc gat ggc gtg tea gat cat tec cgt cga 
1843 

Asp Met Leu Asn Glu His Arg Asp Gly Val Ser Asp His Ser Arg Arg 

570 575 580 

ctg tgg act gtt ctg tea ttt atg gtg tgg cac ggc att ttt gtg gaa 
1891 

Leu Trp Thr Val Leu Ser Phe Met Val Trp His Gly lie Phe Val Glu 

585 590 595 

aac cgc att gat cca cag att gag gac cgc tec tac cca gtc gag ctt 
1939 

Asn Arg lie Asp Pro Gin lie Glu Asp Arg Ser Tyr Pro Val Glu Leu 
600 605 610 

taagtcttaa agcctaaacc ccc 
1962 



<210> 110 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Met Arg His Arg Gly Pro Asp Asp Ala Gly Thr Trp His Asp Ala Asp 
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1 

Ala Ala Phe Gly 

20 

His Gin Pro Leu 
35 

Met Thr Phe Asn 
50 

Leu Ser Asp Leu 
65 

He Val Val Gly 



Arg Gly Met Phe 

100 

Phe Leu Ala Arg 
115 

Thr Glu His Gly 
130 

Met Ala Glu Glu 
145 

Glu His Tyr Val 



Ala Gin He Ser 

180 

Gly Gly Lys Leu 
195 

Gin Lys Val Val 
210 

Gin Val Leu Glu 
225 

Val Gly Ser Phe 



Leu Ala Lys Arg 

260 

Glu Arg Glu Gly 
275 

Ala He Gly Ala 
290 

Ala Asn Ala He 
305 

Asp Pro Ser Leu 



5 

Phe Asn Arg Leu 



Arg Trp Gly Pro 

40 

Gly Glu He Tyr 
55 

Gly Tyr Ala Phe 
70 

Phe His His Trp 
85 

Gly He Ala He 



Asp Gin Phe Gly 

120 

Thr Val Phe Ser 
135 

Met Asn Leu Asp 
150 

Asp Leu Gin Tyr 
165 

Arg Leu Glu Ser 



Glu Gin Lys Arg 

200 

Lys Gly Lys Glu 
215 

Asp Ser Val Glu 
230 

Leu Phe Gly Gly 
245 

His Asn Pro Asp 



Tyr Ser Glu Val 

280 

Glu His He Val 
295 

Pro Lys He Met 
310 

Va 1 Pro Leu Tyr 
325 



10 

Ser He He Asp 
25 

Ala Asp Glu Pro 



Asn Tyr Val Glu 

60 

Asn Thr Ser Gly 
75 

Gly Glu Ser Val 
90 

Trp Asp Thr Lys 
105 

He Lys Pro Leu 



Ser Glu Lys Lys 

140 

Leu Gly Leu Asp 
155 

Val Pro Glu Pro 
170 

Gly Cys Thr Ala 
185 

Tyr Phe Lys Pro 



Gin Asp Leu Phe 

220 

Lys His Met Arg 
235 

He Asp Ser Thr 
250 

Leu Leu Thr Phe 
265 

Asp Val Ala Ala 



Lys He Val Ser 

300 

Trp Tyr Leu Asp 
315 

Phe Val Ala Ala 
330 



15 

He Ala His Ser 
30 

Asp Arg Tyr Ala 
45 

Leu Arg Lys Glu 



Asp Gly Glu Pro 

80 

Val Glu His Leu 
95 

Glu Lys Ser Leu 
110 

Phe Tyr Ala Thr 
125 

Thr He Leu Glu 



Lys Arg Thr He 

160 

Asp Thr Leu His 
175 

Thr Val Arg Pro 
190 

Gin Phe Pro Val 
205 

Asp Arg He Ala 



Ala Asp Val Thr 

240 

Ala He Ala Ala 
255 

Thr Thr Gly Phe 
270 

Glu Ser Ala Ala 
285 

Pro Glu Glu Tyr 



Asp Pro Val Ala 

320 

Glu Ala Arg Lys 
335 
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His Val Lys Val 

340 

Gly Tyr Thr lie 
355 

lie Pro Ser Pro 
370 

Pro Asp Gly Met 
385 

Met Glu Glu Arg 



Met Gin Arg Val 

420 

Val Thr Ala Pro 
435 

Arg Met Gin His 
450 

Val Lys Ala Asp 
465 

Pro Phe Leu Asp 



Asp Leu Lys lie 

500 

Leu Glu Gin lie 
515 

Phe Pro Val Pro 
530 

Trp Ala Gin Asp 
545 

Lys Gin Ala Val 



Asp His Ser Arg 

580 

Gly lie Phe Val 
595 

Tyr Pro Val Glu 
610 



Val Leu Ser Gly 



Tyr Lys Glu Pro 

360 

Leu Arg Lys Gly 
375 

Lys Gly Lys Ser 
390 

Tyr Tyr Gly Asn 
405 

lie Pro Trp Ala 



lie Tyr Ala Gin 

440 

Leu Asp Leu Phe 
455 

Lys lie Asn Met 
470 

Lys Glu Val Phe 
485. 

Ala Asn Gly Thr 



Val Pro Pro His 

520 

Met Arg His Trp 
535 

Thr lie Lys Glu 
550 

Leu Asp Met Leu 
565 

Arg Leu Trp Thr 



Glu Asn Arg lie 

600 

Leu 



Glu Gly Ala Asp 
345 

Leu Ser Leu Ala 



Leu Gly Lys Leu 

380 

Leu Leu Glu Arg 
395 

Ala Arg Ser Phe 
410 

Lys Arg Glu Trp 
425 

Ser Arg Asn Phe 



Thr Trp Met Arg 

460 

Ala Asn Ser Leu 
475 

Lys Val Ala Glu 
490 

Thr Lys Tyr Ala 
505 

Val Leu His Arg 



Leu Ala Gly Asp 

540 

Ser Gly Thr Glu 
555 

Asn Glu His Arg 
570 

Val Leu Ser Phe 
585 

Asp Pro Gin lie 



Glu Leu Phe Gly 
350 

Pro Phe Glu Lys 
365 

Ser Lys Val Leu 



Gly Ser Met Thr 

400 

Asn Phe Glu Gin 
415 

Asp His Arg Glu 
430 

Asp Pro Val Ala 
445 

Gly Asp lie Leu 



Glu Leu Arg Val 

480 

Thr lie Pro Tyr 
495 

Leu Arg Arg Ala 
510 

Lys Lys Leu Gly 
525 

Glu Leu Phe Gly 



Asp lie Phe Asn 

560 

Asp Gly Val Ser 
575 

"Met Val Trp His 
590 

Glu Asp Arg Ser 
605 



<210> 111 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXN00116 

<400> 111 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 60 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 
1 5 

gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 163 

Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr lie Phe Ala Thr Met 

10 15 20 

acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe 

25 30 35 

cct gat gag gat ggt cct cgt egg atg tta gag ate gcg teg gag cag 259 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin 
40 45 50 

att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 307 
lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 

ttg agg gca get gtg get cgt gat cat ttg gag agg ttt gat ctg gag 355 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 

tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 403 
Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala 

90 95 100 

att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie 

105 110 115 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 499 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala 
120 125 130 

ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 - 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 595 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 

atg att ate gtt aat teg ccg cat aat ccg acg ggt teg gtg ttt tct 643 
Met lie lie Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 

170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gac ttg 691 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 

185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 739 



175 





WO 01/00843 PCT/IB00/00923 



Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 
200 205 210 

aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 787 
Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 
215 220 225 

acg gtg teg teg gcg gcg aaa acg ttc aat gtg act ggt tgg aag acg 835 
Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 240 245 

ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 883 
Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 

250 255 260 

aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 931 
Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 

265 270 275 

gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 979 
Ala His Ala lie Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 
280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 
1027 

Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gac agt atg ggc acg tat ttc ate gtt gcg gat 
1075 

Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe lie Val Ala Asp 
310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 
1123 

lie Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu lie Glu Lys 

330 335 340 

gtt ggg gtg gcg gcg att ccg gtg cag gcg ttt gtg gat cat ccg aag 
1171 

Val Gly Val Ala Ala lie Pro Val Gin Ala Phe Val Asp His Pro Lys 

345 350 355 

aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 
1219 

Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 
360 365 "370 

etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 
1261 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie Lys Lys Leu 
375 380 385 

tagtttgaac aggttgttgg ggg 
1284 



<210> 112 
<211> 387 
<212> PRT 

<213> Corynebacterium glut ami cum 
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<400> 112 
Met Ser Asn Asp 
1 

lie Phe Ala Thr 

20 

Leu Gly Gin Gly 
35 

lie Ala Ser Glu 
50 

Arg Gly Asp Ala 
65 

Arg Phe Asp Leu 



Gly Ala Thr Glu 

100 

Gly Asp Glu Val 
115 

Ala lie Ala Leu 
130 

Val Glu Asn Ser 
145 

Thr Lys Lys Thr 



Gly Ser Val Phe 

180 

Arg Ala Tyr Asp 
195 

Val Phe Asp Asp 
210 

Trp Asp Arg Thr 
225 

Thr Gly Trp Lys 



Ala Val Leu Lys 

260 

Phe Gin Pro Ala 
275 

Ser Lys Met Ser 
290 

Ala Leu Asp Lys 
305 



Phe Val Val Ser 
5 

Met Thr Gin Arg 



Phe Pro Asp Glu 

40 

Gin lie Leu Gly 
55 

Ser Leu Arg Ala 
70 

Glu Tyr Asn Pro 
85 

Ala lie Thr Ala 



lie Val Leu Glu 

120 

Ala Gly Ala Thr 
135 

Trp Asp Val Asp 
150 

Arg Met lie lie 
165 

Ser Lys Lys Ala 



Leu Leu Val Leu 

200 

Gin Lys His Val 
215 

Val Thr Val Ser 
230 

Thr Gly Trp Ala 
245 

Ala Lys Gin Phe 



Val Ala His Ala 

280 

Lys Gly Leu Glu 
295 

Ala Gly Leu Lys 
310 



Arg Leu Arg Pro 
10 

Ala Val Glu Ala 
25 

Asp Gly Pro Arg 



Gly Asn Asn Gin 

60 

Ala Val Ala Arg 
75 

Asp Ser Glu Val 
90 

Thr Val Leu Gly 
105 

Pro Tyr Tyr Asp 



Arg Val Ala Val 

140 

Val Asp Lys Leu 
155 

Val Asn Ser Pro 
170 

Leu Lys Gin Leu 
185 

Ser Asp Glu Val 



Ser Val Ala Lys 

220 

Ser Ala Ala Lys 
235 

Leu Ala Pro Glu 
250 

Met Ser Tyr Val 
265 

lie Glu His Glu 



Leu Lys Arg Asp 

300 

Thr His Asp Ser 
315 



Phe Gly Glu Thr 
15 

Gly Ala lie Asn 
30 

Arg Met Leu Glu 
45 

Tyr Ser Ala Gly 



Asp His Leu Glu 

80 

Leu lie Thr Val 
95 

Leu Val Glu Pro 
110 

Ala Tyr Ala Ala 
125 

Pro Leu Gin Glu 



His Ala Ala Val 

160 

His Asn Pro Thr 
175 

Ala Gly Val Ala 
190 

Tyr Glu His Leu 
205 

Leu Pro Gly Met 



Thr Phe Asn Val 

240 

Pro Leu Leu Glu 
255 

Gly Ala Thr Pro 
270 

Gin Lys Trp Val 
285 

lie Leu Arg Thr 



Met Gly Thr Tyr 

320 
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Phe lie Val Ala Asp lie Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe 

325 330 335 

Glu Leu lie Glu Lys Val Gly Val Ala Ala lie Pro Val Gin Ala Phe 

340 345 350 

Val Asp His Pro Lys Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys 
355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie 
370 375 380 

Lys Lys Leu 
385 



<210> 113 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> FRXA00116 

<400> 113 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 60 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 

gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt cct gat gag gat 163 

Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 

10 15 20 

ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 211 
Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin lie Leu Gly Gly 

25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ttg agg gca get 259 
Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 

gtg get cgt gat cat ttg gag agg ttt gat ctg gag "tac aac cct gat 307 
Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 

teg gag gtg ttg ate acg gtg ggg gee act gag gcg att acg gcg act 355 
Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala lie Thr Ala Thr 
70 75 80 85 

gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ccg 403 
Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie Val Leu Glu Pro 

90 95 100 

tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 
Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala Gly Ala Thr Arg 

105 110 115 
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gtg gcg gtt cct ttg cag 
Val Ala Val Pro Leu Gin 
120 

gat aag ttg cat gcg gcg 
Asp Lys Leu His Ala Ala 
135 

aat teg ccg cat aat ccg 
Asn Ser Pro His Asn Pro 
150 155 

aag cag ttg gcg 
Lys Gin Leu Ala 



gag gtg gag aac teg tgg 
Glu Val Glu Asn Ser Trp 
125 

gtg act aag aag acg egg 
Val Thr Lys Lys Thr Arg 
140 145 

acg ggt teg gtg ttt tct 
Thr Gly Ser Val Phe Ser 

160 
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gat gtg gat gtc 499 

Asp Val Asp Val 

130 

atg att ate gtt 547 
Met lie lie Val 



aag aag gcg ttg 595 
Lys Lys Ala Leu 

165 

607 



<210> 114 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly 
15 10 15 

Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu 

20 25 30 

Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu 
65 70 75 80 

Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val 

85 90 95 

He Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu 

100 105 110 

Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser 
115 120 "125 

Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr 
130 135 140 

Arg Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe 
145 150 155 160 

Ser Lys Lys Ala Leu Lys Gin Leu Ala 

165 



<210> 115 
<211> 1230 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXN00618 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 



gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 
y * Met Gin Met Leu Asp 



5 



cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 

10 15 20 



get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gc 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val He Glu Glu Ala 

25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 
Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val He Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 
Asp Val Asp Thr Asn Pro Asp Asn Val He Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gee acc ttg gat cac ggg gat tat 
Gly Gly Phe Val Ala Ser Phe He Ala Thr Leu Asp His Gly Asp Tyr 



90 



95 100 



105 



120 

ttc cag cca acc get caa atg ttg gag gaa 

Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 



135 



140 145 



160 165 



gtt ctt ate tct gat gag gac tac cac ggc 



Val Leu He Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 



185 



190 195 



115 



163 



a 211 



259 



307 



355 



403 



gtg gca atg cct acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 451 
Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn He Leu Glu 

110 H5 



tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 499 
Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 

125 130 



ctg cca -cac aag ccg aag 547 



get gtt att gtc acc age cca gga aac cca acg ggc acc ate att gat 595 
Ala Val He Val Thr Ser Pro Gly Asn Pro Thr Gly Thr He He Asp 
150 155 



ccg gaa gag eta gag cgc ate gee aag tgg tgc gat gac aat gat get 643 
Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys Asp Asp Asn Asp Ala 

170 175 180 



atg age ttt ggt cgt ccg 691 
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ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt acc 
Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala He Val Val Gly Thr 
200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 
Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp He He 
215 220 225 

gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct ctt 
Val Pro Asp Glu Leu Val Thr Pro He Glu Asn Leu Gin Ala Ser Leu 
230 235 240 245 

tec ttg tgt get cct gec ate ggg cag get gcg gga cgc gca gee ttc 
Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala Gly Arg Ala Ala Phe 

250 255 260 

act ttg gag get ggg gec gaa ctt gat gec cac gtt gaa gcg tat cgc 
Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 

265 270 275 

gag gee egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt ggc 
Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu He Gly Leu Gly 
280 285 290 

act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 
1027 

Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat gaa 

1075 ^ _ 

Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 
310 315 320 325 

gcg ggc gtg gee gtc gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 
1123 

Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 

330 335 340 

cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc att 

His Lys Trp He Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr He 

345 350 355 

gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 
1217 

Glu Gly Val Arg Lys He Gly Glu Phe He Lys Lys 
360 365 

taggttagtt teg 
1230 



<210> 116 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 



739 



787 



835 



883 



931 



979 
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15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 

20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu 

85 90 95 

Asp His Gly Asp Tyr Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr 

100 105 110 

Arg Asn lie Leu Glu Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys 
115 120 125 

Thr Ala Glu Thr Arg Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu 
130 135 140 

Pro His Lys Pro Lys Ala Val lie Val Thr Ser Pro Gly Asn Pro Thr 
145 150 155 160 

Gly Thr lie lie Asp Pro Glu Glu Leu Glu Arg lie Ala Lys Trp Cys 

165 170 175 

Asp Asp Asn Asp Ala Val Leu lie Ser Asp Glu Asp Tyr His Gly Met 

180 185 190 

Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala 
195 200 205 

lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg 
210 215 220 

Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro He Glu Asn 
225 230 235 240 

Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala 

245 250 255 

Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His 

260 265 270 

Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro 
275 280 285 

Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu 
290 295 300 

Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu 
305 310 315 320 

Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe 

325 330 335 
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Asp Pro Glu Glu Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser 

340 345 350 

Lys Glu Asp Thr lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys 
355 360 365 

Lys 



<210> 117 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> FRXA00618 

<400> 117 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 

ccg ctg gca act gcg cat cag ttt tec aag aac gee ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly 

10 15 20 

ace ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie 

25 30 35 

ate gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct 259 
lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser 
40 45 50 

ctt tec ttg tgt get cct gec ate ggg cag get gcg gga cgc gca gee 307 
Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala Gly Arg Ala Ala 
55 60 65 

ttc act ttg gag get ggg gee gaa ctt gat gee cac gtt gaa gcg tat 355 
Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 
70 75 80 " 85 

cgc gag gec egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt 403 
Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu He Gly Leu 

90 95 100 

ggc act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 
Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 

105 110 115 

tct gca tac ace gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 499 
Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 
120 125 130 

gaa gcg ggc gtg gee gtc gcg ccg ggt gtt gat ttt gat cct gag gaa 547 



183 





WO 01/00843 W PCT/IB00/00923 



Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 
135 140 145 

ggc cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc 595 
Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr 
150 155 160 165 

att gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 644 
lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 

170 175 

taggttagtt teg 657 



<210> 118 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
1-5 10 15 

Ala lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 

20 25 30 

Arg Val Gly Trp lie lie Val Pro Asp Glu Leu Val Thr Pro lie Glu 
35 40 45 

Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala 
50 55 60 

Ala Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala 
65 70 75 80 

His Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu 

85 90 95 

Pro Glu lie Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr 

100 105 110 

Leu Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala 
115 120 125 

Leu Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp 
130 135 140 

Phe Asp Pro Glu Glu Gly His Lys Trp He Arg Leu Ser Leu Cys Ala 
145 150 155 160 

Ser Lys Glu Asp Thr lie Glu Gly Val Arg Lys He Gly Glu Phe He 

165 170 175 

Lys Lys 



<210> 119 
<211> 385 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (385) 

<223> FRXA00627 

<400> 119 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 



cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 

10 15 20 



gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gec gat tgg cac tct get act tat 
Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 
Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gee acc 
Gly Gly Phe Val Ala Ser Phe lie Ala Thr 

90 95 



<210> 120 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 

20 25 30 

Val He Glu Glu Ala Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val He Gly Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
65 70 75 80 

Thr ' Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe He Ala Thr 

85 90 95 



163 



get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val He Glu Glu Ala 

25 30 35 



259 



307 



355 



385 
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<210> 121 
<211> 1434 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXA02550 

<400> 121 

gatcttaggc agccgtggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 60 

tagctttcaa ctacgcacac aaagtggcaa cattgagcgg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 
1 5 



cgc aaa acc tct aag acc acc gac acc gcc aac aag get gtg ggc gcg 
Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 

10 15 20 



acc tec aaa ggc att att ccg gcc egg cga gca gtg gtc acc cgc tac 
Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 

105 HO 115 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 
Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 



163 



gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate ttc gat 211 
Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 

25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 259 
Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 

gcc gcg gag gcg gaa cgc atg gag ctt gat ggg cat aac ate tta aag 307 
Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn lie Leu Lys 
55 60 65 

etc aac acg gga aat cca gcc gtg ttc gga ttc gat gcc ccc gac gtg 355 
Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 
70 75 80 85 

att atg cgt gac atg ate gcc aac ctt cca act tec caa ggg tat tec 403 
lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 

90 95 100 



451 



499 



595 



ggc aac ggt gtc tea gaa eta ate acc atg acc acc caa gca etc etc 547 
Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ctt ate ccc gca ccg gac tac cca ctg tgg 
Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro Asp Tyr Pro Leu Trp 
150 155 160 165 

act gcc gca acc tec ctg get ggt ggt aag cct gtg cac tac etc tgt 
Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 
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170 175 180 

gat gag gaa gat gac tgg aac cca tec ate gaa gac ate aag tec aaa 691 
Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu Asp lie Lys Ser Lys 

185 190 195 

ate tea gag aaa ace aaa get att gtg gtg ate aac ccc aac aac ccc 739 
lie Ser Glu Lys Thr Lys Ala lie Val Val lie Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 787 
Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin lie Val Glu lie 
215 220 225 

gca cgc gag cat gac ctg ctg att ttg gec gat gaa ate tac gac cgc 835 
Ala Arg Glu His Asp Leu Leu lie Leu Ala Asp Glu lie Tyr Asp Arg 
230 235 240 245 

att etc tac gat gat gee gag cac ate age ctg gca acc ctt gca cca 883 
lie Leu Tyr Asp Asp Ala Glu His lie Ser Leu Ala Thr Leu Ala Pro 

250 255 260 

gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gtc 931 
Asp Leu Leu Cys lie Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 

265 270 275 

gca gga tac cga get ggc tgg atg gta ttg act gga cca aag caa tac 979 
Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr Gly Pro Lys Gin Tyr 
280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act cga etc 
1027 

Ala Arg Gly Phe lie Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 
295 300 305 

tgc cca aat gtc cca get cag cac get att cag gta get ctg ggt gga 
1075 

Cys Pro Asn Val Pro Ala Gin His Ala lie Gin Val Ala Leu Gly Gly 
310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc cga etc ctg gaa 
1123 

Arg Gin Ser lie Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 

330 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gtc age 
1171 

Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu lie Pro Gly Val Ser 

345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg ttc ccc aag etc gac ccc 
1219 

Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 
360 365 370 

aac gtg tac gaa ate cac gac gac acc caa etc atg ctg gat ctt etc 
1267 

Asn Val Tyr Glu lie His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 
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cgt gcc gag aaa ate etc atg gtt cag ggc act ggc ttc aac tgg cca 
1315 

Arg Ala Glu Lys lie Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 
390 395 400 405 

cat cac gat cac ttc cga gtg gtc acc ctg cca tgg gca tec cag ttg 
1363 

His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 

410 415 420 

gaa aac gca att gag cgc ctg ggt aac ttc ctg tec act tac aag cag 
1411 

Glu Asn Ala lie Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 

425 430 435 

tagtagttgt taggattcac cac 
1434 



<210> 122 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Thr Thr Asp Lys Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn 
15 10 15 

Lys Ala Val Gly Ala Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr 

20 25 30 

Arg Arg lie Phe Asp Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu 
35 40 45 

* 

lie Arg Gly Pro Val Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly 
50 55 60 

His Asn lie Leu Lys Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe 
65 70 75 80 

Asp Ala Pro Asp Val lie Met Arg Asp Met lie Ala Asn Leu Pro Thr 

85 90 95 

Ser Gin Gly Tyr Ser Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala 

100 105 110 

Val Val Thr Arg Tyr Glu Val Val Pro Gly Phe Pro "His Phe Asp Val 
115 120 125 

Asp Asp Val Phe Leu Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr 
130 135 140 

Thr Gin Ala Leu Leu Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro 
145 150 155 160 

Asp Tyr Pro Leu Trp Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro 

165 170 175 

Val His Tyr Leu Cys Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu 

180 185 190 
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Asp lie Lys Ser Lys He Ser Glu Lys Thr Lys Ala He Val Val He 
195 200 205 

Asn Pro Asn Asn Pro Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu 
2io 215 220 

Gin He Val Glu He Ala Arg Glu His Asp Leu Leu He Leu Ala Asp 
225 230 235 240 

Glu He Tyr Asp Arg He Leu Tyr Asp Asp Ala Glu His He Ser Leu 

245 250 255 

Ala Thr Leu Ala Pro Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser 

260 265 270 

Lvs Ala Tyr Arg Val Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr 
275 280 285 

Gly Pro Lys Gin Tyr Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu 
290 295 300 

Ala Gly Thr Arg Leu Cys Pro Asn Val Pro Ala Gin His Ala He Gin 
305 310 315 320 

Val Ala Leu Gly Gly Arg Gin Ser He Tyr Asp Leu Thr Gly Glu His 

325 330 335 

Gly Arg Leu Leu Glu Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu 

340 345 350 

He Pro Gly Val Ser Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe 
355 360 365 

Pro Lys Leu Asp Pro Asn Val Tyr Glu He His Asp Asp Thr Gin Leu 
370 375 380 

Met Leu Asp Leu Leu Arg Ala Glu Lys He Leu Met Val Gin Gly Thr 
385 390 395 400 

Gly Phe Asn Trp Pro His His Asp His Phe Arg Val Val Thr Leu Pro 

405 410 415 

Trp Ala Ser Gin Leu Glu Asn Ala He Glu Arg Leu Gly Asn Phe Leu 

420 425 430 

Ser Thr Tyr Lys Gin 
435 



<210> 123 
<211> 1701 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1678) 
<223> RXA02193 

<400> 123 

cccccgaaaa tgtagtgggt agttccacac tgcctcttac aagtacgtag gataatccac 60 
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agcaccattg tgatttcctt caacttgtga gaggcagtac atg tct aag acg age 115 

Met Ser Lys Thr Ser 
1 5 

aac aag tct tea gca gac tea aag aat gac gca aaa gee gaa gac att 163 
Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala Lys Ala Glu Asp lie 

10 15 20 

gtg aac ggc gag aac caa ate gec acg aat gag teg cag tct tea gac 211 
Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu Ser Gin Ser Ser Asp 

25 30 35 

age get gca gtt teg gaa cgt gtc gtc gaa cca aaa ace acg gtt cag 259 
Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro Lys Thr Thr Val Gin 
40 45 50 

aaa aag ttc cga ate gaa teg gat ctg ctt ggt gaa ctt cag ate cca 307 
Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly Glu Leu Gin lie Pro 
55 60 65 

tec cac gca tat tac ggg gtg cac ace ctt cgt gcg gtg gac aac ttc 355 
Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg Ala Val Asp Asn Phe 
70 75 80 85 

caa ate tea cga ace acc ate aac cac gtc cca gat ttc att cgc ggc 403 
Gin lie Ser Arg Thr Thr lie Asn His Val Pro Asp Phe He Arg Gly 

90 95 100 

atg gtc cag gtg aaa aag gee gca get tta gca aac cgc cga ctg cac 451 
Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala Asn Arg Arg Leu His 

105 110 115 

aca ctt cca gca caa aaa gca gaa gca att gtc tgg get tgt gat cag 499 
Thr Leu Pro Ala Gin Lys Ala Glu Ala He Val Trp Ala Cys Asp Gin 
120 125 130 

ate etc att gag gaa cgc tgt atg gat cag ttc ccc ate gat gtg ttc 547 
He Leu He Glu Glu Arg Cys Met Asp Gin Phe Pro He Asp Val Phe 
135 140 145 

cag ggt ggc gca ggt acc tea ctg aac atg aac acc aac gag gtt gtt 595 
Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn Thr Asn Glu Val Val 
150 155 160 165 

gee aac ctt gca ctt gag ttc tta ggc cat gaa aag ggc gag tac cac 643 
Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu Lys "Gly Glu Tyr His 

170 175 180 

ate ctg cac ccc atg gat gat gtg aac atg tec cag tec acc aac gat 691 
He Leu His Pro Met Asp Asp Val Asn Met Ser Gin Ser Thr Asn Asp 

185 190 195 

tec tac cca act ggt ttc cgc ctg ggc att tac get gga ctg cag acc 739 
Ser Tyr Pro Thr Gly Phe Arg Leu Gly He Tyr Ala Gly Leu Gin Thr 
200 205 210 

etc ate get gaa att gat gag ctt cag gtt gcg ttc cgc cac aag ggc 787 
Leu He Ala Glu He Asp Glu Leu Gin Val Ala Phe Arg His Lys Gly 
215 220 225 
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aat gag ttt gtc gac ate ate aag atg ggc cgc acc cag ttg cag gat 835 
Asn Glu Phe Val Asp He He Lys Met Gly Arg Thr Gin Leu Gin Asp 
230 235 240 245 

get gtt ccc atg age ttg ggc gaa gag ttc cga gca ttc gcg cac aac 883 
Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg Ala Phe Ala His Asn 

250 255 260 

etc gca gaa gag cag acc gtg ctg cgt gaa get gec aac cgt etc etc 931 
Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala Ala Asn Arg Leu Leu 

265 270 275 

gag gtc aat ctt ggt gca acc gca ate ggt act ggt gtg aac act cca 979 
Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr Gly Val Asn Thr Pro 
280 285 290 

gca ggc tac cgc cac cag gtt gtc get get ctg tct gag gtc acc gga 
1027 

Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu Ser Glu Val Thr Gly 
295 300 305 

ctg gaa eta aag tec gca cgt gat etc ate gag get acc tct gac acc 
1075 

Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu Ala Thr Ser Asp Thr 
310 315 320 325 

ggt gca tat gtt cat gcg cac tec gca ate aag cgt gca gee atg aaa 
1123 

Gly Ala Tyr Val His Ala His Ser Ala He Lys Arg Ala Ala Met Lys 

330 335 340 

ctg tec aag ate tgt aac gat eta cgt ctg ctg tct tct ggt cct cgt 
1171 

Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu Ser Ser Gly Pro Arg 

345 350 355 

get ggc ttg aac gaa ate aac ctg cca cca cgc cag get ggt tec tec 
1219 

Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg Gin Ala Gly Ser Ser 
360 365 370 

ate atg cca gee aag gtc aac cca gtg ate cca gaa gtg gtc aac cag 
1267 

He Met Pro Ala Lys Val Asn Pro Val He Pro Glu Val Val Asn Gin 

375 380 385 

gtc tgc ttc aag gtc ttc ggt aac gat etc acc gtc "acc atg get gcg 
1315 

Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr Val Thr Met Ala Ala 
390 395 400 405 

gaa get ggc cag ttg cag etc aac gtc atg gag cca gtc att ggc gaa 
1363 

Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu Pro Val He Gly Glu 

410 415 420 

tec etc ttc cag tea ctg cgc ate ctg ggc aat gca gee aag act ttg 
1411 

Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn Ala Ala Lys Thr Leu 

425 430 435 
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cgt gag aag tgc gtc gta gga ate acc gec aac get gat gtt tgc cgt 
1459 

Arg Glu Lys Cys Val Val Gly He Thr Ala Asn Ala Asp Val Cys Arg 
440 445 450 

get tac gtt gat aac tec ate ggg att ate act tac ctg aac cca ttc 
1507 

Ala Tyr Val Asp Asn Ser He Gly He He Thr Tyr Leu Asn Pro Phe 
455 460 465 

ctg ggc cac gac att gga gat cag ate ggt aag gaa gca gec gaa act 
1555 

Leu Gly His Asp He Gly Asp Gin He Gly Lys Glu Ala Ala Glu Thr 

470 475 480 485 

ggt cga cca gtg cgt gaa etc ate ctg gaa aag aag etc atg gat gaa 
1603 

Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys Lys Leu Met Asp Glu 

490 495 500 

aag acg etc gag gca gtc ctg tec aag gag aac etc atg cac cca atg 
1651 

Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn Leu Met His Pro Met 

505 510 515 

ttc cgc gga agg etc tac ttg gag aac taatccaaga tetegtctga 
1698 

Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
520 525 

tac 
1701 



<210> 124 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 
15 10 15 

Lys Ala Glu Asp He Val Asn Gly Glu Asn Gin He Ala Thr Asn Glu 

20 25 30 

Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg "Val Val Glu Pro 
35 40 45 

Lys Thr Thr Val Gin Lys Lys Phe Arg He Glu Ser Asp Leu Leu Gly 
50 55 60 

Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

Ala Val Asp Asn Phe Gin He Ser Arg Thr Thr He Asn His Val Pro 

85 90 95 

Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 HO 
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Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Val 
115 120 125 

Trp Ala Cys Asp Gin lie Leu lie Glu Glu Arg Cys Met Asp Gin Phe 
130 135 140 

Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

Lys Gly Glu Tyr His lie Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly He Tyr 
195 200 205 

Ala Gly Leu Gin Thr Leu He Ala Glu He Asp Glu Leu Gin Val Ala 
210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp He He Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr 
275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 
290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 
355 360 "365 

Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val He Pro 
370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 
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435 

Ala Asp Val Cys 
450 

Tyr Leu Asn Pro 
465 

Glu Ala Ala Glu 



Lys Leu Met Asp 

500 

Leu Met His Pro 
515 



Arg Ala Tyr Val 
455 

Phe Leu Gly His 
470 

Thr Gly Arg Pro 
485 

Glu Lys Thr Leu 



Met Phe Arg Gly 

520 



Asp Asn Ser lie 

460 

Asp lie Gly Asp 
475 

Val Arg Glu Leu 
490 

Glu Ala Val Leu 
505 

Arg Leu Tyr Leu 



445 

Gly lie lie Thr 



Gin lie Gly Lys 

480 

lie Leu Glu Lys 
495 

Ser Lys Glu Asn 
510 

Glu Asn 
525 



<210> 125 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA02432 

<400> 125 

cacgtgattc atttgtgacc aacaaccgaa actgagccag aagactgtca atcccctgct 60 

gtgcacataa caactgcagc tagttgatac gctagagcgc atg teg aag cag cac 115 

Met Ser Lys Gin His 
1 5 

tec aca cca tta aac aat gat gaa gaa cac act tec get cct caa aag 163 
Ser Thr Pro Leu Asn Asn Asp Glu Glu His Thr Ser Ala Pro Gin Lys 

10 15 20 

gtt gcg gta ate ace acg ggc gga ace ate gec tgt act tec gac gca 211 
Val Ala Val lie Thr Thr Gly Gly Thr lie Ala Cys Thr Ser Asp Ala 

25 30 35 

aat ggg cat ctg ctt ccc acc gtc age ggt gca gac ctg ctt gcg cca 259 
Asn Gly His Leu Leu Pro Thr Val Ser Gly Ala Asp Leu Leu Ala Pro 
40 45 50 

ate gca cca egg ttc aat gga gcg cag ate get ttc gaa ate cac gaa 307 
He Ala Pro Arg Phe Asn Gly Ala Gin He Ala Phe Glu He His Glu 
55 60 65 

ate aac cgc ctt gat tec tec tec atg acg ttt gag gat etc gat tec 355 
He Asn Arg Leu Asp Ser Ser Ser Met Thr Phe Glu Asp Leu Asp Ser 
70 75 80 85 

ate ate gee acg gtt cat aag gtg ttg gag gat ccg gat gtt gtt ggc 403 
He He Ala Thr Val His Lys Val Leu Glu Asp Pro Asp Val Val Gly 

90 95 100 

gta gta gtt acc cac ggc acc gat tec atg gaa gag tec gee ate gec 451 
Val Val Val Thr His Gly Thr Asp Ser Met Glu Glu Ser Ala He Ala 
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105 HO I* 5 

gta gac acc ttc ctt gat gat ccc cgc cca gtc att ttc acc ggc gcc 
Val Asp Thr Phe Leu Asp Asp Pro Arg Pro Val lie Phe Thr Gly Ala 
120 125 130 

caa aaa ccc ttc gat cat ccc gaa gcc gac ggc cca aac aac ctt ttc 
Gin Lys Pro Phe Asp His Pro Glu Ala Asp Gly Pro Asn Asn Leu Phe 
135 140 145 

gaa gcc tgc etc ate gca tec gac ccc tec get cgc gga att ggt gca 
Glu Ala Cys Leu He Ala Ser Asp Pro Ser Ala Arg Gly He Gly Ala 
150 155 160 165 

etc att gtc ttc ggt cac gcc gtc ate cct get cgc ggc tgc gtt aaa 
Leu He Val Phe Gly His Ala Val He Pro Ala Arg Gly Cys Val Lys 

170 175 180 

tag cac acc tct gat gag ctg gcg ttt gca acc aac ggc cct gaa gaa 
Trp His Thr Ser Asp Glu Leu Ala Phe Ala Thr Asn Gly Pro Glu Glu 

185 190 195 



499 



547 



595 



643 



691 



cca gag cgc ccc gat gcg ctg ccc gta get aaa ttg gcg gat gtc tct 739 
Pro Glu Arg Pro Asp Ala Leu Pro Val Ala Lys Leu Ala Asp Val Ser 
200 205 210 



787 



835 



883 



931 



gtc gaa ate ate ccc gca tac cct ggt gcc acc ggc gca atg gtg gaa 
Val Glu He He Pro Ala Tyr Pro Gly Ala Thr Gly Ala Met Val Glu 
215 220 225 

get gcc ate get gcc ggt get caa gga ctt gta gtg gaa gca atg gga 
Ala Ala He Ala Ala Gly Ala Gin Gly Leu Val Val Glu Ala Met Gly 
230 235 240 245 

tea ggc aat gtt ggt tec cgc atg ggt gat gcc eta ggt aaa gca ctt 
Ser Gly Asn Val Gly Ser Arg Met Gly Asp Ala Leu Gly Lys Ala Leu 

250 255 260 

gac get gga att ccc gtg gtg atg age act agg gtt cct cgt ggt gaa 
Asp Ala Gly He Pro Val Val Met Ser Thr Arg Val Pro Arg Gly Glu 

265 270 275 

gta tec gga gtg tat ggc ggt gca ggt gga ggt gcg act ttg get gcg 979 
Val Ser Gly Val Tyr Gly Gly Ala Gly Gly Gly Ala Thr Leu Ala Ala 
280 285 290 

aag ggc get gtg gga tct cgc tac ttc aga get ggt "cag gca cgt att 
1027 

Lys Gly Ala Val Gly Ser Arg Tyr Phe Arg Ala Gly Gin Ala Arg He 
295 300 305 

ttg etc gcg att gcc att gcg acg ggc gca cat ccg gtg acg ctt tac 
1075 

Leu Leu Ala He Ala He Ala Thr Gly Ala His Pro Val Thr Leu Tyr 
310 315 320 325 

taatttcgee cttggtcttg cat . 
1098 



<210> 126 



195 
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<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Met Ser Lys Gin His Ser Thr Pro Leu Asn Asn Asp Glu Glu His Thr 
15 10 15 

Ser Ala Pro Gin Lys Val Ala Val lie Thr Thr Gly Gly Thr lie Ala 

20 25 30 

Cys Thr Ser Asp Ala Asn Gly His Leu Leu Pro Thr Val Ser Gly Ala 
35 40 45 

Asp Leu Leu Ala Pro lie Ala Pro Arg Phe Asn Gly Ala Gin He Ala 
50 55 60 

Phe Glu He His Glu He Asn Arg Leu Asp Ser Ser Ser Met Thr Phe 
65 70 75 80 

Glu Asp Leu Asp Ser He He Ala Thr Val His Lys Val Leu Glu Asp 

85 90 95 

Pro Asp Val Val Gly Val Val Val Thr His Gly Thr Asp Ser Met Glu 

100 105 110 

Glu Ser Ala He Ala Val Asp Thr Phe Leu Asp Asp Pro Arg Pro Val 
115 120 125 

He Phe Thr Gly Ala Gin Lys Pro Phe Asp His Pro Glu Ala Asp Gly 
130 135 140 

Pro Asn Asn Leu Phe Glu Ala Cys Leu He Ala Ser Asp Pro Ser Ala 
145 150 155 160 

Arg Gly He Gly Ala Leu He Val Phe Gly His Ala Val He Pro Ala 

165 170 175 

Arg Gly Cys Val Lys Trp His Thr Ser Asp Glu Leu Ala Phe Ala Thr 

180 185 190 

Asn Gly Pro Glu Glu Pro Glu Arg Pro Asp Ala Leu Pro Val Ala Lys 
195 200 205 

Leu Ala Asp Val Ser Val Glu He He Pro Ala Tyr Pro Gly Ala Thr 
210 215 220 

Gly Ala Met Val Glu Ala Ala lie Ala Ala Gly Ala Gin Gly Leu Val 
225 230 235 240 

Val Glu Ala Met Gly Ser Gly Asn Val Gly Ser Arg Met Gly Asp Ala 

245 250 255 

Leu Gly Lys Ala Leu Asp Ala Gly lie Pro Val Val Met Ser Thr Arg 

260 265 270 

Val Pro Arg Gly Glu Val Ser Gly Val Tyr Gly Gly Ala Gly Gly Gly 
275 280 285 

Ala Thr Leu Ala Ala Lys Gly Ala Val Gly Ser Arg Tyr Phe Arg Ala 
290 295 300 
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Gly Gin Ala Arg lie Leu Leu Ala lie Ala He Ala Thr Gly Ala His 
305 310 315 320 

Pro Val Thr Leu Tyr 

325 



<210> 127 

<211> 775 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXN03003 

<400> 127 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 60 

caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 115 

Met Thr Ser Arg Thr 

1 5 

ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 163 

Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 

10 15 20 

gca aaa gec aaa get gcg tct cac ccg gat ggg ate gtg aat ctt tct 211 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly He Val Asn Leu Ser 

25 30 35 

gtt ggc act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 259 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser He Gin He Ala Leu 
40 45 50 

gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate ggc acc ccg 3 07 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr He Gly Thr Pro 
55 60 65 

gaa etc cgc gca gee ate agg ggc gcg ctt gag egg cgc tac aac atg 355 
Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 

aca aag ctt gtc gac gee tec etc etc ccc gtc gtg ggt acc aag gag 403 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val "Gly Thr Lys Glu 

90 95 100 

gca att gee ctt ctt cca ttc gcg ttg ggt att tec ggc acc gtt gtc 451 
Ala He Ala Leu Leu Pro Phe Ala Leu Gly He Ser Gly Thr Val Val 

105 110 115 

ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gee gca 499 
He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 

gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 547 
Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 
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ate ccg teg atg atg ttt ate aac tea cca tec aac ccc aca ggc aag 
lie Pro Ser Met Met Phe Ile.Asn Ser Pro Ser Asn Pro Thr Gly Lys 
150 155 160 165 

gtt ctg ggc ate cca cac ttg cgc aag gtt gtg aag tgg gcg cag gaa 
Val Leu Gly lie Pro His Leu Arg Lys Val Val Lys Trp Ala Gin Glu 

170 175 180 

aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 
Asn Asn Val He Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 

185 190 195 

gac gat gaa aac cca ccg ate tea att ttg gat cca cgt gtc tgc gat 
Asp Asp Glu Asn Pro Pro He Ser He Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac ace aac ttg ate gee att cac teg ctg 
Gly Asp His Thr Asn Leu He Ala He His Ser Leu 
215 220 225 



<210> 128 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Thr Ser Arg Thr Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp 
1 5 10 .15 

Asp Ser Leu Ala Ser Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly 

20 25 30 

He Val Asn Leu Ser Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser 
35 40 45 

He Gin He Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr He Gly Thr Pro Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu 
65 70 75 80 

Arg Arg Tyr Asn Met Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val 

85 90 95 

Val Gly Thr Lys Glu Ala He Ala Leu Leu Pro Phe Ala Leu Gly He 

100 105 " 110 

Ser Gly Thr Val Val He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val 
115 120 125 

Ala Val Val Ala Ala Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe 
130 135 140 

Lys Leu Gly Pro Gin He Pro Ser Met Met Phe He Asn Ser Pro Ser 
145 150 155 160 

Asn Pro Thr Gly Lys Val Leu Gly He Pro His Leu Arg Lys Val Val 

165 170 175 

Lys Trp Ala Gin Glu Asn Asn Val He Leu Ala Ala Asp Glu Cys Tyr 



595 



643 



691 



739 



775 
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180 185 190 

Leu Gly Leu Gly Trp Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp 
195 200 205 

Pro Arg Val Cys Asp Gly Asp His Thr Asn Leu lie Ala lie His Ser 
210 215 220 

Leu 
225 



<210> 129 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN00508 

<400> 129 

agccacgtgt ttaaggatag ttgaaagcgt ggggcaatac tggcactaac cccggcacca 60 

atcgtatttc tgtccgcggt tggtggcaca atagttcaac atg aac ttg ctg acc 115 

Met Asn Leu Leu Thr 

1 5 

acc aaa att gac ctg gat gcc ate gec cat aac acg agg gtg ctt aaa 163 

Thr Lys lie Asp Leu Asp Ala lie Ala His Asn Thr Arg Val Leu Lys 

10 15 20 

caa atg gcg ggt ccg gcg aag ctg atg gcg gtg gtg aag gcg aat gca 211 
Gin Met Ala Gly Pro Ala Lys Leu Met Ala Val Val Lys Ala Asn Ala 

25 30 35 

tat aac cat ggc gta gag aag gtc get ccg gtt att get get cat ggt 259 
Tyr Asn His Gly Val Glu Lys Val Ala Pro Val lie Ala Ala His Gly 
40 45 50 

gcg gat gcg ttt ggt gtg gca act ctt gcg gag get atg cag ttg cgt 307 
Ala Asp Ala Phe Gly Val Ala Thr Leu Ala Glu Ala Met Gin Leu Arg 
55 60 65 

gat ate ggc ate age caa gag gtt ttg tgt tgg att tgg aca ccg gag 355 
Asp lie Gly lie Ser Gin Glu Val Leu Cys Trp lie Trp Thr Pro Glu 
70 75 80 85 

cag gat ttc cgc gcc gcc att gat cgc aat att gat ttg get gtt att 403 
Gin Asp Phe Arg Ala Ala lie Asp Arg Asn lie Asp Leu Ala Val lie 

90 95 100 

tct ccc gcg cat gcc aaa gcc ttg ate gaa act gat gcg gag cat att 451 
Ser Pro Ala His Ala Lys Ala Leu lie Glu Thr Asp Ala Glu His lie 

105 110 115 

egg gtg tec ate aag att gat tct ggg ttg cat cgt teg ggt gtg gat 499 
Arg Val Ser lie Lys lie Asp Ser Gly Leu His Arg Ser Gly Val Asp 
120 125 130 
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gag cag gag tgg gag ggc gtg ttc age gcg ttg get get gec ccg cac 547 
Glu Gin Glu Trp Glu Gly Val Phe Ser Ala Leu Ala Ala Ala Pro His 
135 140 145 

att gag gtc acg ggc atg ttc acg cac ttg gcg tgc gcg gat gag cca 595 
lie Glu Val Thr Gly Met Phe Thr His Leu Ala Cys Ala Asp Glu Pro 
150 155 160 165 

gag aat ccg gaa act gat cgc caa att att get ttt cga cgc gec ctt 643 
Glu Asn Pro Glu Thr Asp Arg Gin He He Ala Phe Arg Arg Ala Leu 

170 175 180 

gcg etc gec cgc aag cac ggg ctt* gag tgc ccg gtc aac cac gta tgc 
Ala Leu Ala Arg Lys His Gly Leu Glu Cys Pro Val Asn His Val Cys 

185 190 195 

aac tea cct gca ttc ttg act cga tct gat tta cac atg gag atg gtc 
Asn Ser Pro Ala Phe Leu Thr Arg Ser Asp Leu His Met Glu Met Val 
200 205 210 

cga ccg ggt ttg gee ttt tat ggg ttg gaa ccc gtg gcg gga ctg gag 787 
Arg Pro Gly Leu Ala Phe Tyr Gly Leu Glu Pro Val Ala Gly Leu Glu 
215 220 225 

cat ggt ttg aag ccg gcg atg acg tgg gag gcg aag gtg age gtc gta 
His Gly Leu Lys Pro Ala Met Thr Trp Glu Ala Lys Val Ser Val Val 
230 235 240 245 



ggc atg ccg egg cat gec cag ggg aaa ttc tec gtc acg att gat ggc 
Gly Met Pro Arg His Ala Gin Gly Lys Phe Ser Val Thr He Asp Gly 
280 285 290 

ctg gac tat ccg cag gtt ggg cgc gta tgc atg gat cag ttc gtt att 
1027 

Leu Asp Tyr Pro Gin val Gly Arg Val Cys Met Asp Gin Phe Val He 
295 300 305 

tct ttg ggc gac aat cca cac ggc gtg gaa get ggg gcg aag gee gtg 
1075 

Ser Leu Gly Asp Asn Pro His Gly Val Glu Ala Gly Ala Lys Ala Val 
310 315 320 325 

ata ttc ggt gag aat ggg cat gac gca act gat ttt gcg gag cgt tta 
1123 

He Phe Gly Glu Asn Gly His Asp Ala Thr Asp Phe Ala Glu Arg Leu 

330 335 340 

gac ace att aac tat gag gta gtg tgc cga cca ace ggc cga act gtc 
1171 

Asp Thr He Asn Tyr Glu Val Val Cys Arg Pro Thr Gly Arg Thr Val 

345 350 355 



691 



739 



835 



aag caa att gaa get gga caa ggc act tec tat ggc ctg ace tgg cgc 883 
Lys Gin He Glu Ala Gly Gin Gly Thr Ser Tyr Gly Leu Thr Trp Arg 

250 255 260 

get gag gat cgc ggc ttt gtg get gtg gtg cct gcg ggc tat gee gat 931 
Ala Glu Asp Arg Gly Phe Val Ala Val Val Pro Ala Gly Tyr Ala Asp 

265 270 275 
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cgc gca tat gtt taagtgaata cgtttaagga gca 
1206 

Arg Ala Tyr Val 
360 



<210> 130 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Met Asn Leu Leu Thr Thr Lys lie Asp Leu Asp Ala lie Ala His Asn 
15 10 15 

Thr Arg Val Leu Lys Gin Met Ala Gly Pro Ala Lys Leu Met Ala Val 

20 25 30 

Val Lys Ala Asn Ala Tyr Asn His Gly Val Glu Lys Val Ala Pro Val 
35 40 45 

lie Ala Ala His Gly Ala Asp Ala Phe Gly Val Ala Thr Leu Ala Glu 
50 55 60 

Ala Met Gin Leu Arg Asp lie Gly lie Ser Gin Glu Val Leu Cys Trp 
65 70 75 80 

He Trp Thr Pro Glu Gin Asp Phe Arg Ala Ala He Asp Arg Asn He 

85 90 95 

Asp Leu Ala Val He Ser Pro Ala His Ala Lys Ala Leu He Glu Thr 

100 105 110 

Asp Ala Glu His He Arg Val Ser He Lys He Asp Ser Gly Leu His 
115 120 125 

Arg Ser Gly Val Asp Glu Gin Glu Trp Glu Gly Val Phe Ser Ala Leu 
130 135 140 

Ala Ala Ala Pro His He Glu Val Thr Gly Met Phe Thr His Leu Ala 
145 150 155 160 

Cys Ala Asp Glu Pro Glu Asn Pro Glu Thr Asp Arg Gin He He Ala 

165 170 175 

Phe Arg Arg Ala Leu Ala Leu Ala Arg Lys His Gly Leu Glu Cys Pro 

180 185 - 190 

Val Asn His Val Cys Asn Ser Pro Ala Phe Leu Thr Arg Ser Asp Leu 
195 200 205 

His Met Glu Met Val Arg Pro Gly Leu Ala Phe Tyr Gly Leu Glu Pro 
210 215 220 

Val Ala Gly Leu Glu His Gly Leu Lys Pro Ala Met Thr Trp Glu Ala 
225 230 235 240 

Lys Val Ser Val Val Lys Gin He Glu Ala Gly Gin Gly Thr Ser Tyr 

245 250 255 

Gly Leu Thr Trp Arg Ala Glu Asp Arg Gly Phe Val Ala Val Val Pro 
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260 265 270 

Ala Gly Tyr Ala Asp Gly Met Pro Arg His Ala Gin Gly Lys Phe Ser 
275 280 285 

Val Thr lie Asp Gly Leu Asp Tyr Pro Gin Val Gly Arg Val Cys Met 
290 295 300 

Asp Gin Phe Val lie Ser Leu Gly Asp Asn Pro His Gly Val Glu Ala 
305 310 315 320 

Gly Ala Lys Ala Val lie Phe Gly Glu Asn Gly His Asp Ala Thr Asp 

325 330 335 

Phe Ala Glu Arg Leu Asp Thr lie Asn Tyr Glu Val Val Cys Arg Pro 

340 345 350 

Thr Gly Arg Thr Val Arg Ala Tyr Val 
355 360 



<210> 131 
<211> 1152 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1129) 
<223> RXN00636 

<400> 131 

tcatgggatt cagcaaggcg gccacccgaa ccgtctttgg tggaggagta ggagcgatga 60 

tcgatctggc ccgttcgaac ataaggaata ttcctactcc atg atg att gat aca 115 

Met Met lie Asp Thr 
1 5 

cct get gtt etc att gac cgc gag cgc tta act gec aac att tec agg 163 
Pro Ala Val Leu lie Asp Arg Glu Arg Leu Thr Ala Asn lie Ser Arg 

10 15 20 

atg gca get cac gee ggt gec cat gag att gec ctg cgt ccg cat gtg 211 
Met Ala Ala His Ala Gly Ala His Glu lie Ala Leu Arg Pro His Val 

25 30 35 

aaa acg cac aaa ate att gaa att gcg cag atg cag "gtc gac gee ggt 259 
Lys Thr His Lys He He Glu He Ala Gin Met Gin Val Asp Ala Gly 
40 45 50 

gee cga ggg ate acc tgc gca acc att ggc gag gcg gaa att ttt gee 307 
Ala Arg Gly He Thr Cys Ala Thr He Gly Glu Ala Glu lie Phe Ala 
55 60 65 

ggc gca ggt ttt acg gac ate ttt att gca tat ccg ctg tat eta acc 355 
Gly Ala Gly Phe Thr Asp He Phe He Ala Tyr Pro Leu Tyr Leu Thr 
70 75 80 85 

gat cat gca gtg caa cgc ctg aac gcg ate ccc gga gaa att tec att 403 
Asp His Ala Val Gin Arg Leu Asn Ala He Pro Gly Glu He Ser He 

90 95 100 



202 





gtg ttt aac gat tec cag cag ate ace teg gga gca tgc act gag aag 
Val Phe Asn Asp Ser Gin Gin lie Thr Ser Gly Ala Cys Thr Glu Lys 
215 220 225 

cag gtg gca atg acg gtg ctg tct act gtg gtc age cga aat gtg tea 
Gin Val Ala Met Thr Val Leu Ser Thr Val Val Ser Arg Asn Val Ser 
230 235 240 245 

gat cgt egg ate att ttg gat gcg gga tec aaa ate etc age act gat 
Asp Arg Arg lie lie Leu Asp Ala Gly Ser Lys lie Leu Ser Thr Asp 

250 255 260 

aaa cca gca tgg att gat ggc aat ggt ttt gtt ctg ggg aat cct gaa 
Lys Pro Ala Trp lie Asp Gly Asn Gly Phe Val Leu Gly Asn Pro Glu 

265 270 275 



499 



547 



WO 01/00843 W W PCT/IB00/00923 



ggc gtg gat teg gta gag atg gca cag gcg acg gcg ggt ttg egg gaa 451 
Gly Val Asp Ser Val Glu Met Ala Gin Ala Thr Ala Gly Leu Arg Glu 

105 110 115 

gat ate aag get ctg att gaa gtg gat teg gga cat cgt aga agt gga 
Asp He Lys Ala Leu He Glu Val Asp Ser Gly His Arg Arg Ser Gly 
120 125 130 

gtc acg gcg act get tea gaa ttg agt cag ate cgc gag gcg ctg ggc 
Val Thr Ala Thr Ala Ser Glu Leu Ser Gin He Arg Glu Ala Leu Gly 
135 140 145 

age agg tat gca gga gtg ttt act ttt cct ggg cat tct tat ggc ccg 
Ser Arg Tyr Ala Gly Val Phe Thr Phe Pro Gly His Ser Tyr Gly Pro 
150 155 160 165 

gga aat ggt gag cag gca gca get gat gag ctt cag get eta aac aac 
Gly Asn Gly Glu Gin Ala Ala Ala Asp Glu Leu Gin Ala Leu Asn Asn 

170 175 180 

age gtc cag cga ctt get ggc ggc ctg act tct ggc ggt tec teg ccg 
Ser Val Gin Arg Leu Ala Gly Gly Leu Thr Ser Gly Gly Ser Ser Pro 

185 190 195 



595 



643 



691 



tct gcg cag ttt aca gac gca ate gat gag atg cga cca ggc gtg tat 739 
Ser Ala Gin Phe Thr Asp Ala He Asp Glu Met Arg Pro Gly Val Tyr 
200 205 210 



787 



835 



883 



931 



gee cga ate tct get ttg teg gag cat cac gca ace att ttc tgg cca 979 
Ala Arg He Ser Ala Leu Ser Glu His His Ala Thr "He Phe Trp Pro 
280 285 290 

gat aaa gtg eta ctt cca gta ate ggg gag cag etc aac ate gtg ccc 
1027 

Asp Lys Val Leu Leu Pro Val He Gly Glu Gin Leu Asn He Val Pro 
295 300 305 

aac cat gee tgc aac gtg att aat ttg gtg gat gag gtc tac gtt egg 
1075 

Asn His Ala Cys Asn Val He Asn Leu Val Asp Glu Val Tyr Val Arg 
310 315 320 325 

gaa gee gat ggc act ttc cgt ace tgg aag gta gtt gee cgc ggc aga 
1123 
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Glu Ala Asp Gly Thr Phe Arg Thr Trp Lys Val Val Ala Arg Gly Arg 

330 335 340 

aac aat tagggaaacc tcttgacctt cac 

1152 

Asn Asn 



<210> 132 
<211> 343 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Met lie Asp Thr Pro Ala Val Leu lie Asp Arg Glu Arg Leu Thr 
1 5 10 15 

Ala Asn lie Ser Arg Met Ala Ala His Ala Gly Ala His Glu He Ala 

20 25 30 

Leu Arg Pro His Val Lys Thr His Lys He He Glu He Ala Gin Met 
35 40 45 

Gin Val Asp Ala Gly Ala Arg Gly He Thr Cys Ala Thr He Gly Glu 
50 55 60 

Ala Glu He Phe Ala Gly Ala Gly Phe Thr Asp He Phe He Ala Tyr 
65 70 75 80 

Pro Leu Tyr Leu Thr Asp His Ala Val Gin Arg Leu Asn Ala He Pro 

85 90 95 

Gly Glu He Ser He Gly Val Asp Ser Val Glu Met Ala Gin Ala Thr 

100 105 HO 

Ala Gly Leu Arg Glu Asp He Lys Ala Leu He Glu Val Asp Ser Gly 
115 120 125 

His Arg Arg Ser Gly Val Thr Ala Thr Ala Ser Glu Leu Ser Gin He 
130 135 140 

Arg Glu Ala Leu Gly Ser Arg Tyr Ala Gly Val Phe Thr Phe Pro Gly 
145 150 155 160 

His Ser Tyr Gly Pro Gly Asn Gly Glu Gin Ala Ala Ala Asp Glu Leu 

165 170 - 175 

Gin Ala Leu Asn Asn Ser Val Gin Arg Leu Ala Gly Gly Leu Thr Ser 

180 185 190 

Gly Gly Ser Ser Pro Ser Ala Gin Phe Thr Asp Ala He Asp Glu Met 
195 200 205 

Arg Pro Gly Val Tyr Val Phe Asn Asp Ser Gin Gin He Thr Ser Gly 
210 215 220 

Ala Cys Thr Glu Lys Gin Val Ala Met Thr Val Leu Ser Thr Val Val 
225 230 235 240 

Ser Arg Asn Val Ser Asp Arg Arg He He Leu Asp Ala Gly Ser Lys 
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245 250 255 

lie Leu Ser Thr Asp Lys Pro Ala Trp lie Asp Gly Asn Gly Phe Val 

260 265 270 

Leu Gly Asn Pro Glu Ala Arg lie Ser Ala Leu Ser Glu His His Ala 
275 280 285 

Thr lie Phe Trp Pro Asp Lys Val Leu Leu Pro Val lie Gly Glu Gin 
290 295 300 

Leu Asn lie Val Pro Asn His Ala Cys Asn Val lie Asn Leu Val Asp 
305 310 315 320 

Glu Val Tyr Val Arg Glu Ala Asp Gly Thr Phe Arg Thr Trp Lys Val 

325 330 335 

Val Ala Arg Gly Arg Asn Asn 

340 



<210> 133 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXA02536 

<400> 133 

aagaagtgat cacgcgaacc tgtgtataac ttgcctcaaa gcgcctaggc tgtggattat 60 

gcgtattgcc ttgcttcaga tctcgacgaa ttccgataag atg gac aac ttc gcc 115 

Met Asp Asn Phe Ala 
1 5 

ctg ctg cgt gat get get gaa aaa get gcg gaa cag ggg get egg gtg 163 
Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu Gin Gly Ala Arg Val 

10 15 20 

ttg gtg ttt ccg gag gcg act teg caa age ttt ggt acg gga agg ctt 211 
Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe Gly Thr Gly Arg Leu 

25 30 35 

gat act cag gcg gag gag etc gat ggc gaa ttc tec "ace gcg gta cga 259 
Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe Ser Thr Ala Val Arg 
40 45 50 

aaa tta gcc gat gag ctg gac gtt gtc ate gtt gcg ggc atg ttc ace 307 
Lys Leu Ala Asp Glu Leu Asp Val Val lie Val Ala Gly Met Phe Thr 
55 60 65 

cct get gac ace gtg cag cgc ggt gaa aaa acg ate teg cgc gtc aac 355 
Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr lie Ser Arg Val Asn 
70 75 80 85 

aac ace gtg ctg att agt ggc get gga ttg cat cag gga tac aac aaa 403 
Asn Thr Val Leu lie Ser Gly Ala Gly Leu His Gin Gly Tyr Asn Lys 

90 95 100 
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att cac aca tat gac gcg ttc ggt tat agg gaa tec gac act gtg aaa 451 
lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu Ser Asp Thr Val Lys 

105 HO 115 

ccg ggc gat gag ctg gtt gta ttc gag gtc gac gat att aaa ttt ggt 499 
Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp Asp lie Lys Phe Gly 
120 125 130 

gtg gcg aca tgc tac gat att cga ttc cca gaa cag ttc aaa gac etc 547 
Val Ala Thr Cys Tyr Asp lie Arg Phe Pro Glu Gin Phe Lys Asp Leu 
135 140 145 

gec cgc aac ggt gca cag ata att gtg gtt ccc acg teg tgg caa gac 595 
Ala Arg Asn Gly Ala Gin He He Val Val Pro Thr Ser Trp Gin Asp 
150 155 160 165 

ggt cct gga aaa tta gaa caa tgg gaa gtc etc cct cgc gcg cgt gca 643 
Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu Pro Arg Ala Arg Ala 

170 175 180 

ctg gat tec acc tgc tgg ate gta gcg tgt ggg caa gcg cga ctt cca 691 
Leu Asp Ser Thr Cys Trp He Val Ala Cys Gly Gin Ala Arg Leu Pro 

185 190 195 

gaa gaa tta cgc gat gaa cga aaa ggc cct acg ggg att ggt cat tec 739 
Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr Gly He Gly His Ser 
200 205 210 

atg gtg aca aac cca cac ggt gaa gta att get age gcg ggt tat gag 787 
Met Val Thr Asn Pro His Gly Glu Val lie Ala Ser Ala Gly Tyr Glu 
215 220 225 

cca gaa atg ttg ate gcg gat att gat gtc age ggt ttg gee aaa att 835 
Pro Glu Met Leu He Ala Asp He Asp Val Ser Gly Leu Ala Lys He 
230 235 240 245 

egg gag gca ttg cct gtt ctt taaccactgt ctaaggaatc act 879 
Arg Glu Ala Leu Pro Val Leu 

250 



<210> 134 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Asp Asn Phe Ala Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu 
15 10 15 

Gin Gly Ala Arg Val Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe 

20 25 30 

Gly Thr Gly Arg Leu Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe 
35 40 45 

Ser Thr Ala Val Arg Lys Leu Ala Asp Glu Leu Asp Val Val He Val 
50 55 60 

Ala Gly Met Phe Thr Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr 



206 



i 
i 
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65 

lie Ser Arg Val 



Gin Gly Tyr Asn 

100 

Ser Asp Thr Val 
115 

Asp lie Lys Phe 
130 

Gin Phe Lys Asp 
145 

Thr Ser Trp Gin 



Pro Arg Ala Arg 

180 

Gin Ala Arg Leu 
195 

Gly He Gly His 
210 

Ser Ala Gly Tyr 
225 

Gly Leu Ala Lys 



Asn Asn Thr Val 
85 

Lys He His Thr 



Lys Pro Gly Asp 

120 

Gly Val Ala Thr 
135 

Leu Ala Arg Asn 
150 

Asp Gly Pro Gly 
165 

Ala Leu Asp Ser 



Pro Glu Glu Leu 

200 

Ser Met Val Thr 
215 

Glu Pro Glu Met 
230 

He Arg Glu Ala 
245 



Leu He Ser Gly 
90 

Tyr Asp Ala Phe 
105 

Glu Leu Val Val 



Cys Tyr Asp lie 

140 

Gly Ala Gin He 
155 

Lys Leu Glu Gin 
170 

Thr Cys Trp He 
185 

Arg Asp Glu Arg 



Asn Pro His Gly 

220 



Leu He Ala Asp 
235 

Leu Pro Val Leu 
250 



Ala Gly Leu His 
95 

Gly Tyr Arg Glu 
110 

Phe Glu Val Asp 
125 

Arg Phe Pro Glu 



He Val Val Pro 

160 

Trp Glu Val Leu 
175 

Val Ala Cys Gly 
190 

Lys Gly Pro Thr 
205 

Glu Val He Ala 



He Asp Val Ser 

240 



<210> 135 
<211> 1635 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1612) 
<223> RXS00870 

<400> 135 

caagacggcg atgtcgccgc cgctgttgat accgcagcgc gacttgttca cacagatatt 60 

caacaattca cttcgcagag catttaagga atttacacac atg tct gaa cca caa 115 

Met Ser Glu Pro Gin 
1 5 



acc ate teg cac tgg att gac ggc gcg att tec cca tec act tec ggc 
Thr He Ser His Trp He Asp Gly Ala He Ser Pro Ser Thr Ser Gly 

10 15 20 



163 



aag acc get cct gtc tac aat cct gca act ggc cag gtc acc gec aat 211 
Lys Thr Ala Pro Val Tyr Asn Pro Ala Thr Gly Gin Val Thr Ala Asn 

25 30 35 



207 
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gtt gcg ctg get age cag gaa gag ate gat gec acc ate get tct gec 259 
Val Ala Leu Ala Ser Gin Glu Glu He Asp Ala Thr He Ala Ser Ala 
40 45 50 

acc aag get get aag acg tgg ggc aac ctg tct ate get aag cgc caa 307 
Thr Lys Ala Ala Lys Thr Trp Gly Asn Leu Ser He Ala Lys Arg Gin 
55 60 65 

get gtg ctt ttc aac ttc cgt gag ctg ctg aat get cgc aag ggt gag 355 
Ala Val Leu Phe Asn Phe Arg Glu Leu Leu Asn Ala -Arg Lys Gly Glu 
70 75 80 85 

ctg gcg gag ate ate act gca gag cac ggc aag gtc ttg tec gat gec 403 
Leu Ala Glu He He Thr Ala Glu His Gly Lys Val Leu Ser Asp Ala 

90 95 100 

atg ggt gaa ate ctg cgc ggc cag gaa gtc gtg gag ctt get acc ggt 451 
Met Gly Glu He Leu Arg Gly Gin Glu Val Val Glu Leu Ala Thr Gly 

105 HO H5 

ttc cca cac ctg ctt aaa ggt gcg ttc aac gag aac gtc tec acc ggc 499 
Phe Pro His Leu Leu Lys Gly Ala Phe Asn Glu Asn Val Ser Thr Gly 
120 125 130 

att gat gtg tat tec ttg aag cag cca ctg ggt gtt gtc ggt ate ate 547 
He Asp Val Tyr Ser Leu Lys Gin Pro Leu Gly Val Val Gly He He 
135 140 145 

age ccg ttc aac ttc cct gcg atg gtg ccg atg tgg ttt ttc cca ate 595 
Ser Pro Phe Asn Phe Pro Ala Met Val Pro Met Trp Phe Phe Pro He 
150 155 160 165 

gca ate get gca ggc aac gca gtt att ttg aag cct tea gag aag gat 643 
Ala He Ala Ala Gly Asn Ala Val He Leu Lys Pro Ser Glu Lys Asp 

170 175 180 



cct teg gca gcg ctg tgg atg get cag ate tgg aag gaa get ggt ctt 
Pro Ser Ala Ala Leu Trp Met Ala Gin He Trp Lys Glu Ala Gly Leu 

185 190 195 

cca gac ggc gta ttc aac gtg etc cag ggc gac aag ctg get gtt gat 
Pro Asp Gly Val Phe Asn Val Leu Gin Gly Asp Lys Leu Ala Val Asp 
200 205 210 



691 



739 



ggt ttg ctg aac age cct gat gtc tct gcg att tec ttc gtg ggt tec 787 
Gly Leu Leu Asn Ser Pro Asp Val Ser Ala He Ser Phe Val Gly Ser 
215 220 225' 

acc cca ate gca aag tac ate tac gag act tec gcg aag aac ggc aag 835 
Thr Pro He Ala Lys Tyr He Tyr Glu Thr Ser Ala Lys Asn Gly Lys 
230 235 240 245 

cgc gtc cag gcg ttg ggc ggc gcg aag aac cac atg ctg gtg ctg cca 883 
Arg Val Gin Ala Leu Gly Gly Ala Lys Asn His Met Leu Val Leu Pro 

250 255 260 

gat get gat ctg gat ctg gtt gec gat cag gca ate aac gca ggt tac 931 
Asp Ala Asp Leu Asp Leu Val Ala Asp Gin Ala He Asn Ala Gly Tyr 

265 270 275 



ggc get gec ggt gag cgt tgc atg get gtt tct gtg gtc ttg get att 



979 



208 
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Gly Ala Ala Gly 
280 

gaa tct gtt gcc 
1027 

Glu Ser Val Ala 
295 

acc ctg cgc ate 
1075 

Thr Leu Arg lie 
310 

ctg ggc cca eta 
1123 

Leu Gly Pro Leu 



gtc gac ate get 
1171 

Val Asp lie Ala 

345 

aac tgc gcc gta 
1219 

Asn Cys Ala Val 
360 

ctt ate gac gac 
1267 

Leu lie Asp Asp 
375 

ttc ggc ccg gtc 
1315 

Phe Gly Pro Val 
390 

att gag ctg ate 
1363 

lie Glu Leu lie 



acc aac gat ggt 
1411 

Thr Asn Asp Gly 

425 

ggc atg ate ggc 
1459 

Gly Met lie Gly 
440 

tec ttc ggt ggt 
1507 

Ser Phe Gly Gly 
455 

ggc act caa ggt 
1555 

Gly Thr Gin Gly 



Glu Arg Cys Met 

285 

gac gag etc att 

Asp Glu Leu lie 
300 

ggc aac ggt gcc 

Gly Asn Gly Ala 
315 

ate acc gac gtc 

lie Thr Asp Val 
330 

gag gcc gac ggc 
Glu Ala Asp Gly 

gac* ggg cac gag 

Asp Gly His Glu 

365 

ate cca etc acg 

lie Pro Leu Thr 
380 

etc tct gtc gtt 

Leu Ser Val Val 
395 

aac tec ggt gaa 

Asn Ser Gly Glu 
410 

gga gcg gca cgc 
Gly Ala Ala Arg 

ate aac gta cca 

lie Asn Val Pro 

445 

tgg aag aac tec 

Trp Lys Asn Ser 
460 

ttt gat ttc ttc 
Phe Asp Phe Phe 



Ala Val Ser Val 

gag aag ate aag 

Glu Lys lie Lys 

305 

ggc gac gag cag 

Gly Asp Glu Gin 
320 

cac cgc gac aag 

His Arg Asp Lys 
335 

gcc aag ate ate 

Ala Lys lie lie 
350 

gag ggc ttc ttc 

Glu Gly Phe Phe 

ttc cgc gcc tac 

Phe Arg Ala Tyr 

385 

cgt gtc gca tec 

Arg Val Ala Ser 
400 

ttc ggc aac gga 

Phe Gly Asn Gly 
415 

cgc ttc cag cat 

Arg Phe Gin His 
430 

ate cca gtg cct 

lie Pro Val Pro 

etc ttc ggt gac 

Leu Phe Gly Asp 

465 

acc agg gaa aag 
Thr Arg Glu Lys 

209 



Val Leu Ala lie 
290 

gag cgc ate gac 
Glu Arg lie Asp 

ggc gag ccg cac 

Gly Glu Pro His 

325 

gtc get tct tat 

Val Ala Ser Tyr 
340 

gtg gac ggg cgt 

Val Asp Gly Arg 
355 

ttc ggc cct acg 

Phe Gly Pro Thr 
370 

acc gaa gaa ate 

Thr Glu Glu lie 

ttc gac gag gca 

Phe Asp Glu Ala 

405 

acc gca ate ttc 

Thr Ala lie Phe 
420 

gag ate gaa gtg 

Glu lie Glu Val 
435 

gtt gcg tac cac 

Val Ala Tyr His 
450 

gcc aag gca tat 
Ala Lys Ala Tyr 

gcg ate acc age 
Ala lie Thr Ser 
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470 475 480 485 

cgt tgg etc gac cca gca acc cac ggt ggc att aac etc ggt ttc cca 
1603 

Arg Trp Leu Asp Pro Ala Thr His Gly Gly lie Asn Leu Gly Phe Pro 

490 495 500 

cag aac gat taattgaagg agagcacagg act 
1635 

Gin Asn Asp 



<210> 136 
<211> 504 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Ser Glu Pro Gin Thr lie Ser His Trp lie Asp Gly Ala lie Ser 
15 10 15 

Pro Ser Thr Ser Gly Lys Thr Ala Pro Val Tyr Asn Pro Ala Thr Gly 

20 25 30 

Gin Val Thr Ala Asn Val Ala Leu Ala Ser Gin Glu Glu lie Asp Ala 
35 40 45 

Thr lie Ala Ser Ala Thr Lys Ala Ala Lys Thr Trp Gly Asn Leu Ser 
50 55 60 

lie Ala Lys Arg Gin Ala Val Leu Phe Asn Phe Arg Glu Leu Leu Asn 
65 70 75 80 

Ala Arg Lys Gly Glu Leu Ala Glu lie lie Thr Ala Glu His Gly Lys 

85 90 95 

Val Leu Ser Asp Ala Met Gly Glu lie Leu Arg Gly Gin Glu Val Val 

100 105 110 

Glu Leu Ala Thr Gly Phe Pro His Leu Leu Lys Gly Ala Phe Asn Glu 
115 120 125 

Asn Val Ser Thr Gly lie Asp Val Tyr Ser Leu Lys Gin Pro Leu Gly 
130 135 140 

Val Val Gly lie lie Ser Pro Phe Asn Phe Pro Ala "Met Val Pro Met 
145 150 155 160 

Trp Phe Phe Pro lie Ala lie Ala Ala Gly Asn Ala Val lie Leu Lys 

165 170 175 

Pro Ser Glu Lys Asp Pro Ser Ala Ala Leu Trp Met Ala Gin lie Trp 

180 185 190 

Lys Glu Ala Gly Leu Pro Asp Gly Val Phe Asn Val Leu Gin Gly Asp 
195 200 205 

Lys Leu Ala Val Asp Gly Leu Leu Asn Ser Pro Asp Val Ser Ala lie 
210 215 220 



210 
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Ser Phe Val Gly 
225 

Ala Lys Asn Gly 



Met Leu Val Leu 

260 

lie Asn Ala Gly 
275 

Val Val Leu Ala 
290 

Lys Glu Arg lie 
305 

Gin Gly Glu Pro 



Lys Val Ala Ser 

340 

lie Val Asp Gly 
355 

Phe Phe Gly Pro 
370 

Tyr Thr Glu Glu 
385 

Ser Phe Asp Glu 



Gly Thr Ala lie 

420 

His Glu lie Glu 
435 

Pro Val Ala Tyr 
450 

Asp Ala Lys Ala 
465 

Lys Ala lie Thr 



Asn Leu Gly - Phe 

500 



Ser Thr Pro lie 
230 

Lys Arg Val Gin 
245 

Pro Asp Ala Asp 



Tyr Gly Ala Ala 

280 

lie Glu Ser Val 
295 

Asp Thr Leu Arg 
310 

His Leu Gly Pro 
325 

Tyr Val Asp lie 



Arg Asn Cys Ala 

360 

Thr Leu lie Asp 
375 

lie Phe Gly Pro 
390 

Ala lie Glu Leu 
405 

Phe Thr Asn Asp 



Val Gly Met lie 

440 

His Ser Phe Gly 
455 

Tyr Gly Thr Gin 
470 

Ser Arg Trp Leu 
485 

Pro Gin Asn Asp 



Ala Lys Tyr lie 
235 

Ala Leu Gly Gly 
250 

Leu Asp Leu Val 
265 

Gly Glu Arg Cys 



Ala Asp Glu Leu 

300 

lie Gly Asn Gly 
315 

Leu lie Thr Asp 
330 

Ala Glu Ala Asp 
345 

Val Asp Gly His 



Asp lie Pro Leu 

380 

Val Leu Ser Val 
395 

lie Asn Ser Gly 
410 

Gly Gly Ala Ala 
425 

Gly lie Asn Val 



Gly Trp Lys Asn 

460 

Gly Phe Asp Phe 
475 

Asp Pro Ala Thr 
490 



Tyr Glu Thr Ser 

240 

Ala Lys Asn His 
255 

Ala Asp Gin Ala 
270 

Met Ala Val Ser 
285 

lie Glu Lys lie 



Ala Gly Asp Glu 

320 

Val His Arg Asp 
335 

Gly Ala Lys He 
350 

Glu Glu Gly Phe 
365 

Thr Phe Arg Ala 



Val Arg Val Ala 

400 

Glu Phe Gly Asn 
415 

Arg Arg Phe Gin 
430 

Pro He Pro Val 
445 

Ser Leu Phe Gly 



Phe Thr Arg Glu 

480 

His Gly Gly He 
495 



<210> 137 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 



211 
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<221> CDS 

<222> (101) . . (508) 

<223> RXS02299 

<400> 137 

acgcgggggt tgttgccgga tcgaaatatt cctttccttg tcatctcacg ctatgatttc 60 

taaaacttgc aggacaaccc ccataaggac accacaggac atg ctg cgc acc ate 115 

Met Leu Arg Thr lie 
1 5 



etc gga agt aag att cac cga gec act gtc act caa get gat eta gat 
Leu Gly Ser Lys He His Arg Ala Thr Val Thr Gin Ala Asp Leu Asp 

10 15 20 



ttg ate gaa ggc gaa aaa gtt gec ate gta gac ate acc aac ggc get 
Leu He Glu Gly Glu Lys Val Ala He Val Asp He Thr Asn Gly Ala 
40 45 50 

cgt ctg gaa act tat gtc att gtg ggc gac gec gga acg ggc aat att 
Arg Leu Glu Thr Tyr Val He Val Gly Asp Ala Gly Thr Gly Asn He 
55 60 65 

tgc ate aat ggt gee get gca cac ctt att aat cct ggc gat ctt gtg 
Cys He Asn Gly Ala Ala Ala His Leu He Asn Pro Gly Asp Leu Val 
70 75 80 85 

ate ate atg age tac ctt cag gca act gat gcg gaa gee aag gcg tat 
He He Met Ser Tyr Leu Gin Ala Thr Asp Ala Glu Ala Lys Ala Tyr 

90 95 100 

gag cca aag att gtg cac gtg gac gec gac aac cgc ate gtt gcg etc 
Glu Pro Lys He Val His Val Asp Ala Asp Asn Arg He Val Ala Leu 

105 HO H5 

ggc aac gat ctt gcg gaa gca eta cct gga tec ggg ctt ttg acg teg 
Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser Gly Leu Leu Thr Ser 
120 125 130 



163 



tat gtt ggc tct gta acc ate gac gee gac ctg gtt cac gee gee gga 211 
Tyr Val Gly Ser Val Thr He Asp Ala Asp Leu Val His Ala Ala Gly 

25 30 35 



259 



307 



355 



403 



451 



499 



aga age att tagegtttta gctcgccaat att 531 
Arg Ser He 
135 



<210> 138 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Met Leu Arg Thr He Leu Gly Ser Lys He His Arg Ala Thr Val Thr 
15 10 15 

Gin Ala Asp Leu Asp Tyr Vai Gly Ser Val Thr He Asp Ala Asp Leu 

20 25 30 

Val His Ala Ala Gly Leu He Glu Gly Glu Lys Val Ala He Val Asp 



212 
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35 40 45 

lie Thr Asn Gly Ala Arg Leu Glu Thr Tyr Val lie Val Gly Asp Ala 
50 55 60 

Gly Thr Gly Asn lie Cys lie Asn Gly Ala Ala Ala His Leu lie Asn 
65 70 75 80 

Pro Gly Asp Leu Val lie lie Met Ser Tyr Leu Gin Ala Thr Asp Ala 

85 90 95 

Glu Ala Lys Ala Tyr Glu Pro Lys lie Val His Val Asp Ala Asp Asn 

100 105 110 

Arg lie Val Ala Leu Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser 
115 120 125 

Gly Leu Leu Thr Ser Arg Ser lie 
130 135 



<210> 139 
<211> 1053 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1030) 
<223> RXA01561 

<400> 139 

gtgcccagaa attctgcttg cactcaccca agccgtttag caaattgaac ctcacgttca 60 

taataatgtt cattttcatc gagttctaga aaacacaggc atg etc acc etc aac 115 

Met Leu Thr Leu Asn 

1 5 

gat gtc ate acc gec caa caa cga acc gec cct cat gtt cga cga acg 163 

Asp Val lie Thr Ala Gin Gin Arg Thr Ala Pro His Val Arg Arg Thr 

10 15 20 

cca ctt ttc gaa gca gac ccc ate gac ggc aca caa ate tgg ate aaa 211 
Pro Leu Phe Glu Ala Asp Pro He Asp Gly Thr Gin He Trp He Lys 

25 30 35 

gca gag ttc etc caa aag tgc ggc gtg ttc aaa acg "cgt gga gca ttc 259 
Ala Glu Phe Leu Gin Lys Cys Gly Val Phe Lys Thr Arg Gly Ala Phe 
40 45 50 

aac cgc cag etc gca get teg gaa aac gga eta etc gac cca acg gtt 307 
Asn Arg Gin Leu Ala Ala Ser Glu Asn Gly Leu Leu Asp Pro Thr Val 
55 60 65 

ggc ate gtc gcg gca tea ggc gga aac gca gga etc gca aat get ttt 355 
Gly He Val Ala Ala Ser Gly Gly Asn Ala Gly Leu Ala Asn Ala Phe 
70 75 80 85 

gec gca gca tec tta age gtt ccc gee acg gta ttg gtg ccc gaa act 403 
Ala Ala Ala Ser Leu Ser Val Pro Ala Thr Val Leu Val Pro Glu Thr 

90 95 100 



213 
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gcc cca caa gta aaa gtt gat cgc etc aag caa tac ggt gca acc gtg 
Ala Pro Gin Val Lys Val Asp Arg Leu Lys Gin Tyr Gly Ala Thr Val 

105 110 115 



451 



caa caa ate gga tct gaa tat gcg gaa gca ttt gag gca get caa acc 499 
Gin Gin lie Gly Ser Glu Tyr Ala Glu Ala Phe Glu Ala Ala Gin Thr 
120 125 130 

ttt gag teg gaa act ggt get ctg ttt tgc cac gcc tac gac cag ccc 547 
Phe Glu Ser Glu Thr Gly Ala Leu Phe Cys His Ala Tyr Asp Gin Pro 
135 140 145 

gac ate gca get gga gca ggc gtc att ggg eta gaa att gtc gaa gat 595 
Asp lie Ala Ala Gly Ala Gly Val He Gly Leu Glu He Val Glu Asp 
150 155 160 165 

ctt ccc gac gtt gac acc ate gtg gtt get gtc ggt ggc ggt gga etc 643 
Leu Pro Asp Val Asp Thr He Val Val Ala Val Gly Gly Gly Gly Leu 

170 175 180 

tat gca gga ate gca gcc gtc gta gca gcc cac gac ate aaa gtg gtg 691 
Tyr Ala Gly He Ala Ala Val Val Ala Ala His Asp He Lys Val Val 

185 190 195 

gcc gtt gaa ccc tec aaa att cca acc ctg cac aac tea etc att gcc 739 
Ala Val Glu Pro Ser Lys He Pro Thr Leu His Asn Ser Leu He Ala 
200 205 210 

ggc caa cca gtc gat gtg aac gtt tct ggt ate gcg gca gat tct ttg 787 
Gly Gin Pro Val Asp Val Asn Val Ser Gly He Ala Ala Asp Ser Leu 
215 220 225 

ggg get cgc caa att gga cga gaa gcc ttt gac ate gca act gcc cat 835 
Gly Ala Arg Gin He Gly Arg Glu Ala Phe Asp He Ala Thr Ala His 
230 235 240 245 

ccc cca ata ggc gtc eta gtg gac gat gaa gca ate ate gca get cga 883 
Pro Pro He Gly Val Leu Val Asp Asp Glu Ala He He Ala Ala Arg 

250 255 260 

cgc cac etc tgg gac aac tac cgc ate cct gcc gag cat ggc get gcc 931 
Arg His Leu Trp Asp Asn Tyr Arg He Pro Ala Glu His Gly Ala Ala 

265 270 275 

gca gca etc gcc tct ctt acc agt gga gca tac aaa cct gca gca gat 979 
Ala Ala Leu Ala Ser Leu Thr Ser Gly Ala Tyr Lys Tro Ala Ala Asp 
280 285 290 

gaa aaa gtg gca gtc att gtg tgc gga gcg aac act gac etc aca aca 
1027 

Glu Lys Val Ala Val He Val Cys Gly Ala Asn Thr Asp Leu Thr Thr 
295 300 305 

ctg tgatgtgatt tcaaacgatc aca 

1053 

Leu 

310 



<210> 140 



214 
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<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Met Leu Thr Leu Asn Asp Val He Thr Ala Gin Gin Arg Thr Ala Pro 
15 10 15 

His Val Arg Arg Thr Pro Leu Phe Glu Ala Asp Pro He Asp Gly Thr 

20 25 30 

Gin He Trp He Lys Ala Glu Phe Leu Gin Lys Cys Gly Val Phe Lys 
35 40 45 

Thr Arg Gly Ala Phe Asn Arg Gin Leu Ala Ala Ser Glu Asn Gly Leu 
50 55 60 

Leu Asp Pro Thr Val Gly He Val Ala Ala Ser Gly Gly Asn Ala Gly 
65 70 75 80 

Leu Ala Asn Ala Phe Ala Ala Ala Ser Leu Ser Val Pro Ala Thr Val 

85 90 95 

Leu Val Pro Glu Thr Ala Pro Gin Val Lys Val Asp Arg Leu Lys Gin 

100 105 110 

Tyr Gly Ala Thr Val Gin Gin He Gly Ser Glu Tyr Ala Glu Ala Phe 
115 120 125 

Glu Ala Ala Gin Thr Phe Glu Ser Glu Thr Gly Ala Leu Phe Cys His 
130 135 140 

Ala Tyr Asp Gin Pro Asp He Ala Ala Gly Ala Gly Val He Gly Leu 
145 150 155 160 

Glu He Val Glu Asp Leu Pro Asp Val Asp Thr He Val Val Ala Val 

165 170 175 

Gly Gly Gly Gly Leu Tyr Ala Gly He Ala Ala Val Val Ala Ala His 

180 185 190 

Asp He Lys Val Val Ala Val Glu Pro Ser Lys He Pro Thr Leu His 
195 200 205 

Asn Ser Leu He Ala Gly Gin Pro Val Asp Val Asn Val Ser Gly He 
210 215 220 

Ala Ala Asp Ser Leu Gly Ala Arg Gin He Gly Arg Glu Ala Phe Asp 
225 230 235 240 

He Ala Thr Ala His Pro Pro He Gly Val Leu Val Asp Asp Glu Ala 

245 250 255 

He He Ala Ala Arg Arg His Leu Trp Asp Asn Tyr Arg He Pro Ala 

260 265 270 

Glu His Gly Ala Ala Ala Ala Leu Ala Ser Leu Thr Ser Gly Ala Tyr 
275 280 285 

Lys Pro Ala Ala Asp Glu Lys Val Ala Val He Val Cys Gly Ala Asn 
290 295 300 



215 
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Thr Asp Leu Thr Thr Leu 
305 310 



<210> 141 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXA01850 

<400> 141 

ttcgtgcaac ttcagactct tacggaggcg atggaccaaa aacaactaca atcaagcaga 60 

tcaccttgta caccaccaga gaaaaggccc accctcagcc atg get ate agt gtt 115 

Met Ala lie Ser Val 
1 5 

gtt gat eta ttt age ate ggt ate gga cca tea tec tea cat ace gtc 163 
Val Asp Leu Phe Ser lie Gly lie Gly Pro Ser Ser Ser His Thr Val 

10 15 20 

ggc ccc atg aga gee gee etc acg tat ate tct gaa ttt ccc age teg 211 
Gly Pro Met Arg Ala Ala Leu Thr Tyr lie Ser Glu Phe Pro Ser Ser 

25 30 35 

cat gtc gat ate acg ttg cac gga tec ctt gee gee acc ggt aaa ggc 259 
His Val Asp lie Thr Leu His Gly Ser Leu Ala Ala Thr Gly Lys Gly 
40 45 50 

cac tgc act gac egg gcg gta tta ctg ggt ctg gtg gga tgg gaa cca 307 
His Cys Thr Asp Arg Ala Val Leu Leu Gly Leu Val Gly Trp Glu Pro 
55 60 65 

acg ata gtt ccc att gat get gca ccc tea ccc ggc gcg ccg att cct 355 
Thr lie val Pro lie Asp Ala Ala Pro Ser Pro Gly Ala Pro lie Pro 
70 75 80 85 

gcg aaa ggt tct gtg aac ggg cca aag gga acg gtg teg tat tec ctg 403 
Ala Lys Gly Ser Val Asn Gly Pro Lys Gly Thr Val Ser Tyr Ser Leu 

90 95 100 

acg ttt gat cct cat cct ctt cca gaa cac ccc aat "gee gtt acc ttt 451 
Thr Phe Asp Pro His Pro Leu Pro Glu His Pro Asn Ala Val Thr Phe 

105 110 115 

aaa gga tea acc aca agg act tat ttg teg gtg ggt ggt ggg ttc att 499 
Lys Gly Ser Thr Thr Arg Thr Tyr Leu Ser Val Gly Gly Gly Phe lie 
120 125 130 

atg acg ttg gag gat ttc egg aag ctg gac gat ate gga tea ggt gtg 547 
Met Thr Leu Glu Asp Phe Arg Lys Leu Asp Asp lie Gly Ser Gly Val 
135 140 145 

tea acc att cat cca gag gca gag gtg cct tgt cct ttt cag aag agt 595 
Ser Thr lie His Pro Glu Ala Glu Val Pro Cys Pro Phe Gin Lys Ser 
150 155 160 165 



216 
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tec caa tta etc gca tat ggt cgc gat ttt gcg gag gtc atg aag gat 643 
Ser Gin Leu Leu Ala Tyr Gly Arg Asp Phe Ala Glu Val Met Lys Asp 

170 175 180 

aat gag cgc tta ate cac ggg gat ctt ggc aca gtg gat gee cat ttg 691 
Asn Glu Arg Leu lie His Gly Asp Leu Gly Thr Val Asp Ala His Leu 

185 190 195 

gat cga gtg tgg cag att atg cag gag tgc gtg gca caa ggc ate gca 739 
Asp Arg Val Trp Gin He Met Gin Glu Cys Val Ala Gin Gly lie Ala 
200 205 210 

acg ccg ggg att tta ccg ggt ggg ttg aat gtg caa cgt egg gcg ccg 787 
Thr Pro Gly He Leu Pro Gly Gly Leu Asn Val Gin Arg Arg Ala Pro 
215 220 225 

cag gta cac gcg ctg att age aac ggg gat acg tgt gag ctg ggt get 835 
Gin Val His Ala Leu He Ser Asn Gly Asp Thr Cys Glu Leu Gly Ala 
230 235 240 245 

gat ctt gat get gtg gag tgg gtg aat ctg tac gee ttg gcg gtg aat 883 
Asp Leu Asp Ala Val Glu Trp Val Asn Leu Tyr Ala Leu Ala Val Asn 

250 255 260 

gaa gaa aac gec get ggt ggt cgt gtg gtt act get ccg act aat ggt 931 
Glu Glu Asn Ala Ala Gly Gly Arg Val Val Thr Ala Pro Thr Asn Gly 

265 270 275 

get gcg ggg att att ccg gcg gtg atg cac tat gcg egg gat ttt ttg 979 
Ala Ala Gly He He Pro Ala Val Met His Tyr Ala Arg Asp Phe Leu 
280 285 290 

aca ggt ttt ggg gcg gag cag gcg egg acg ttt ttg tat ace gcg gat 
1027 

Thr Gly Phe Gly Ala Glu Gin Ala Arg Thr Phe Leu Tyr Thr Ala Gly 
295 300 305 

1075 gtg tCt gg ° gag 

Ala Val Gly He He He Lys Glu Asn Ala Ser He Ser Gly Ala Glu 
310 315 320 325 

gtg ggg tgt cag ggt gag gtt ggt tea gcg tec gcg atg gcg get gec 
1123 

Val Gly Cys Gin Gly Glu Val Gly Ser Ala Ser Ala Met Ala Ala Ala 

330 335 " 340 

999 ttg tgt gca gtc tta ggt ggt tct ccg caa cag gtg gaa aac gec 
1171 

Gly Leu Cys Ala Val Leu Gly Gly Ser Pro Gin Gin Val Glu Asn Ala 

345 350 355 

gcg gag att gcg ttg gag cac aat ttg gga ttg acg tgc gat ccg qta 
1219 y 

Ala Glu He Ala Leu Glu His Asn Leu Gly Leu Thr Cys Asp Pro Val 
360 365 370 

ggc ggg tta gtg cag att ccg tgt att gaa cgc aac get att act ace 
1267 

Gly Gly Leu Val Gin He Pro* Cys He Glu Arg Asn Ala He Ala Ala 
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375 380 385 

atg aag tec ate aat gcg gca agg ctt gee egg att ggt gat ggc aac 
1315 

Met Lys Ser lie Asn Ala Ala Arg Leu Ala Arg lie Gly Asp Gly Asn 

390 395 400 405 

aat cgc gtg agt ttg gat gat gtg gtg gtc acg atg get gec ace ggc 
1363 

Asn Arg Val Ser Leu Asp Asp Val Val Val Thr Met Ala Ala Thr Gly 

410 415 420 

egg gac atg ctg acc aaa tat aag gaa acg tec ctt ggt ggt ttg gca 
1411 

Arg Asp Met Leu Thr Lys Tyr Lys Glu Thr Ser Leu Gly Gly Leu Ala 

425 430 435 

acc acc ttg ggc ttc ccg gtg teg atg acg gag tgt tageggtacg 
1457 

Thr Thr Leu Gly Phe Pro Val Ser Met Thr Glu Cys 
440 445 

gctttaacac ggc 
1470 



<210> 142 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Met Ala lie Ser Val Val Asp Leu Phe Ser lie Gly He Gly Pro Ser 
15 10 15 

Ser Ser His Thr Val Gly Pro Met Arg Ala Ala Leu Thr Tyr He Ser 

20 25 30 

Glu Phe Pro Ser Ser His Val Asp He Thr Leu His Gly Ser Leu Ala 
35 40 45 

Ala Thr Gly Lys Gly His Cys Thr Asp Arg Ala Val Leu Leu Gly Leu 
50 55 60 

Val Gly Trp Glu Pro Thr He Val Pro He Asp Ala Ala Pro Ser Pro 
65 70 75 80 

Gly Ala Pro He Pro Ala Lys Gly Ser Val Asn Gly Pro Lys Gly Thr 

85 90 95 

Val Ser Tyr Ser Leu Thr Phe Asp Pro His Pro Leu Pro Glu His Pro 

100 105 110 

Asn Ala Val Thr Phe Lys Gly Ser Thr Thr Arg Thr Tyr Leu Ser Val 
115 120 125 

Gly Gly Gly Phe lie Met Thr Leu Glu Asp Phe Arg Lys Leu Asp Asp 
130 135 140 

He Gly Ser Gly Val Ser Thr He His Pro Glu Ala Glu Val Pro Cys 
145 150 155 160 
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Pro Phe Gin Lys Ser Ser Gin Leu Leu Ala Tyr Gly Arg Asp Phe Ala 

165 170 175 

Glu Val Met Lys Asp Asn Glu Arg Leu lie His Gly Asp Leu Gly Thr 

180 185 190 

Val Asp Ala His Leu Asp Arg Val Trp Gin He Met Gin Glu Cys Val 
195 200 205 

Ala Gin Gly He Ala Thr Pro Gly He Leu Pro Gly Gly Leu Asn Val 
210 215 220 

Gin Arg Arg Ala Pro Gin Val His Ala Leu He Ser Asn Gly Asp Thr 
225 230 235 240 

Cys Glu Leu Gly Ala Asp Leu Asp Ala Val Glu Trp Val Asn Leu Tyr 

245 250 255 

Ala Leu Ala Val Asn Glu Glu Asn Ala Ala Gly Gly Arg Val Val Thr 

260 265 270 

Ala Pro Thr Asn Gly Ala Ala Gly He He Pro Ala Val Met His Tyr 
275 280 285 

Ala Arg Asp Phe Leu Thr Gly Phe Gly Ala Glu Gin Ala Arg Thr Phe 
290 295 300 

Leu Tyr Thr Ala Gly Ala Val Gly He He He Lys Glu Asn Ala Ser 
305 310 315 320 

He Ser Gly Ala Glu Val Gly Cys Gin Gly Glu Val Gly Ser Ala Ser 

325 330 335 

Ala Met Ala Ala Ala Gly Leu Cys Ala Val Leu Gly Gly Ser Pro Gin 

340 345 350 

Gin Val Glu Asn Ala Ala Glu He Ala Leu Glu His Asn Leu Gly Leu 
355 360 365 

Thr Cys Asp Pro Val Gly Gly Leu Val Gin lie Pro Cys lie Glu Arg 
370 375 380 

Asn Ala He Ala Ala Met Lys Ser He Asn Ala Ala Arg Leu Ala Arg 
385 390 395 400 

lie Gly Asp Gly Asn Asn Arg Val Ser Leu Asp Asp "Val Val Val Thr 

405. 410 415 

Met Ala Ala Thr Gly Arg Asp Met Leu Thr Lys Tyr Lys Glu Thr Ser 

420 425 430 

Leu Gly Gly Leu Ala Thr Thr Leu Gly Phe Pro Val Ser Met Thr Glu 
435 440 445 

Cys 



<210> 143 
<211> 1425 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1402) 
<223> RXA00580 

<400> 143 

ttttatatat gggtatcggc ggtctatgct tgtgggcgta cctgtcccgc gagtgaggtc 60 

ttacgcgcgg gattcgtctt gtgaaaggtt agctgacctg atg acc gat gcc cac 115 

Met Thr Asp Ala His 
1 5 

caa gcg gac gat gtc cgt tac cag cca ctg aac gag ctt gat cct gag 163 
Gin Ala Asp Asp Val Arg Tyr Gin Pro Leu Asn Glu Leu Asp Pro Glu 

10 15 20 

gtg get get gcc ate get ggg gaa ctt gcc cgt caa cgc gat aca tta 211 
Val Ala Ala Ala lie Ala Gly Glu Leu Ala Arg Gin Arg Asp Thr Leu 

25 30 35 

gag atg ate gcg tct gag aac ttc gtt ccc cgt tct gtt ttg cag gcg 259 
Glu Met lie Ala Ser Glu Asn Phe Val Pro Arg Ser Val Leu Gin Ala 
40 45 50 

cag ggt tct gtt ctt acc aat aag tat gcc gag ggt tac cct ggc cgc 307 
Gin Gly Ser Val Leu Thr Asn Lys Tyr Ala Glu Gly Tyr Pro Gly Arg 
55 60 65 

cgt tac tac ggt ggt tgc gaa caa gtt gac ate att gag gat ctt gca 355 
Arg Tyr Tyr Gly Gly Cys Glu Gin Val Asp lie lie Glu Asp Leu Ala 
70 75 80 85 

cgt gat cgt gcg aag get etc ttc ggt gca gag ttc gcc aat gtt cag 403 
Arg Asp Arg Ala Lys Ala Leu Phe Gly Ala Glu Phe Ala Asn Val Gin 

90 95 100 

cct cac tct ggc gca cag get aat get get gtg ctg atg act ttg get 451 
Pro His Ser Gly Ala Gin Ala Asn Ala Ala Val Leu Met Thr Leu Ala 

105 110 115 

gag cca ggc gac aag ate atg ggt ctg tct ttg get cat ggt ggt cac 499 
Glu Pro Gly Asp Lys lie Met Gly Leu Ser Leu Ala His Gly Gly His 
120 125 130 

ttg acc cac gga atg aag ttg aac ttc tec gga aag ctg tac gag gtt 547 
Leu Thr His Gly Met Lys Leu Asn Phe Ser Gly Lys Leu Tyr Glu Val 
135 140 145 

gtt gcg tac ggt gtt gat cct gag acc atg cgt gtt gat atg gat cag 595 
Val Ala Tyr Gly Val Asp Pro Glu Thr Met Arg Val Asp Met Asp Gin 
150 155 160 165 

gtt cgt gag att get ctg aag gag cag cca aag gta att ate get ggc 643 
Val Arg Glu lie Ala Leu Lys Glu Gin Pro Lys Val lie lie Ala Gly 

170 175 180 

tgg tct gca tac cct cgc cac ctt gat ttc gag get ttc cag tct att 691 
Trp Ser Ala Tyr Pro Arg His Leu Asp Phe Glu Ala Phe Gin Ser lie 
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185 190 195 

get gcg gaa gtt ggc gcg aag ctg tgg gtc gat atg get cac ttc get 739 
Ala Ala Glu Val Gly Ala Lys Leu Trp Val Asp Met Ala His Phe Ala 
200 205 210 

ggt ctt gtt get get ggt ttg cac cca age cca gtt cct tac tct gat 787 
Gly Leu Val Ala Ala Gly Leu His Pro Ser Pro Val Pro Tyr Ser Asp 
215 220 225 

gtt gtt tct tec act gtc cac aag act ttg ggt gga cct cgt tec ggc 835 
Val Val Ser Ser Thr Val His Lys Thr Leu Gly Gly Pro Arg Ser Gly 
230 235 240 245 

ate att ctg get aag cag gag tac gcg aag aag ctg aac tct tec gta 883 
lie lie Leu Ala Lys Gin Glu Tyr Ala Lys Lys Leu Asn Ser Ser Val 

250 255 260 

ttc cca ggt cag cag ggt ggt cct ttg atg cac gca gtt get gcg aag 931 
Phe Pro Gly Gin Gin Gly Gly Pro Leu Met His Ala Val Ala Ala Lys 

265 270 275 

get act tct ttg aag att get ggc act gag cag ttc cgt gac cgt cag 979 
Ala Thr Ser Leu Lys lie Ala Gly Thr Glu Gin Phe Arg Asp Arg Gin 
280 285 290 

get cge acg ttg gag ggt get cgc att ctt get gag cgt ctg act get 
1027 

Ala Arg Thr Leu Glu Gly Ala Arg lie Leu Ala Glu Arg Leu Thr Ala 
295 300 305 

tct gat gcg aag gee get ggc gtg gat gtc ttg ace ggt ggc act gat 
1075 

Ser Asp Ala Lys Ala Ala Gly Val Asp Val Leu Thr Gly Gly Thr Asp 

310 315 320 325 

gtg cac ttg gtt ttg get gat ctg cgt aac tec cag atg gat ggc cag 
1123 

Val His Leu Val Leu Ala Asp Leu Arg Asn Ser Gin Met Asp Gly Gin 

330 335 340 

cag gcg gaa gat ctg ctg cac gag gtt ggt ate act gtg aac cgt aac 
1171 

Gin Ala Glu Asp Leu Leu His Glu Val Gly lie Thr Val Asn Arg Asn 

345 350 355 

gcg gtt cct ttc gat cct cgt cca cca atg gtt act "tct ggt ctg cgt 
1219 

Ala Val Pro Phe Asp Pro Arg Pro Pro Met Val Thr Ser Gly Leu Arg 
360 365 370 

att ggt act cct gcg ctg get acc cgt ggt ttc gat att cct gca ttc 
1267 

lie Gly Thr Pro Ala Leu Ala Thr Arg Gly Phe Asp lie Pro Ala Phe 
375 380 385 

act gag gtt gca gac ate att ggt act get ttg get aat ggt aag tec 
1315 

Thr Glu Val Ala Asp lie lie Gly Thr Ala Leu Ala Asn Gly Lys Ser 
390 395 400 405 
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gca gac att gag tct ctg cgt ggc 
1363 

Ala Asp He Glu Ser Leu Arg Gly 

410 

tac cca ctg tat gag ggc ttg gaa 
1412 

Tyr Pro Leu Tyr Glu Gly Leu Glu 

425 

tttgagtttt cat 
1425 



cgt gta gca aag ctt get gca gat 

Arg Val Ala Lys Leu Ala Ala Asp 
415 420 

gac tgg acc ate gtc taagtttttc 

Asp Trp Thr He Val 
430 



<210> 144 
<211> 434 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Thr Asp Ala His Gin Ala Asp Asp Val Arg Tyr Gin Pro Leu Asn 
1 5 10 15 

Glu Leu Asp Pro Glu Val Ala Ala Ala He Ala Gly Glu Leu Ala Arg 

20 25 30 

Gin Arg Asp Thr Leu Glu Met He Ala Ser Glu Asn Phe Val Pro Arg 
35 40 45 

Ser Val Leu Gin Ala Gin Gly Ser Val Leu Thr Asn Lys Tyr Ala Glu 
50 55 60 

Gly Tyr Pro Gly Arg Arg Tyr Tyr Gly Gly Cys Glu Gin Val Asp He 
65 70 75 80 

He Glu Asp Leu Ala Arg Asp Arg Ala Lys Ala Leu Phe Gly Ala Glu 

85 90 95 

Phe Ala Asn Val Gin Pro His Ser Gly Ala Gin Ala Asn Ala Ala Val 

100 105 110 

Leu Met Thr Leu Ala Glu Pro Gly Asp Lys He Met Gly Leu Ser Leu 
115 120 125 

Ala His Gly Gly His Leu Thr His Gly Met Lys Leu Asn Phe Ser Gly 
130 135 140 

Lys Leu Tyr Glu Val Val Ala Tyr Gly Val Asp Pro Glu Thr Met Arg 
145 150 155 160 

Val Asp Met Asp Gin Val Arg Glu He Ala Leu Lys Glu Gin Pro Lys 

165 170 175 

Val He He Ala Gly Trp Ser Ala Tyr Pro Arg His Leu Asp Phe Glu 

180 185 190 

Ala Phe Gin Ser He Ala Ala Glu Val Gly Ala Lys Leu Trp Val Asp 
195 200 205 

Met Ala His Phe Ala Gly Leu Val Ala Ala Gly Leu His Pro Ser Pro 
210 215 220 
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Val Pro Tyr Ser 
225 

Gly Pro Arg Ser 



Leu Asn Ser Ser 

260 

Ala Val Ala Ala 
275 

Phe Arg Asp Arg 
290 

Glu Arg Leu Thr 
305 

Thr Gly Gly Thr 



Gin Met Asp Gly 

340 

Thr Val Asn Arg 
355 

Thr Ser Gly Leu 
370 

Asp lie Pro Ala 
385 

Ala Asn Gly Lys 



Lys Leu Ala Ala 

420 

lie Val 



Asp Val Val Ser 
230 

Gly He He Leu 
245 

Val Phe Pro Gly 



Lys Ala Thr Ser 

280 

Gin Ala Arg Thr 
295 

Ala Ser Asp Ala 
310 

Asp Val His Leu 
325 

Gin Gin Ala Glu 



Asn Ala Val Pro 

360 

Arg He Gly Thr 
375 

Phe Thr Glu Val 
390 

Ser Ala Asp He 
405 

Asp Tyr Pro Leu 



Ser Thr Val His 
235 

Ala Lys Gin Glu 
250 

Gin Gin Gly Gly 
265 

Leu Lys He Ala 



Leu Glu Gly Ala 

300 

Lys Ala Ala Gly 
315 

Val Leu Ala Asp 
330 

Asp Leu Leu His 
345 

Phe Asp Pro Arg 



Pro Ala Leu Ala 

380 

Ala Asp He lie 
395 

Glu Ser Leu Arg 
410 

Tyr Glu Gly Leu 
425 



Lys Thr Leu Gly 

240 

Tyr Ala Lys Lys 
255 

Pro Leu Met His 
270 

Gly Thr Glu Gin 
285 

Arg He Leu Ala 



Val Asp Val Leu 

320 

Leu Arg Asn Ser 
335 

Glu Val Gly He 
350 

Pro Pro Met Val 
365 

Thr Arg Gly Phe 



Gly Thr Ala Leu 

400 

Gly Arg Val Ala 
415 

Glu Asp Trp Thr 
430 



<210> 145 
<211> 401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(378) 
<223> RXA01821 

<400> 145 

cga aac age caa ggc aaa tgg tgc cca agt acg cga tea cca aaa aat 48 
Arg Asn Ser Gin Gly Lys Trp Cys Pro Ser Thr Arg Ser Pro Lys Asn 
15 10 15 

acc age ate gaa gac aac ggc gat cac gta gtc ate caa gca ggc gaa 96 
Thr Ser He Glu Asp Asn Gly Asp His Val Val He Gin Ala Gly Glu 
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20 25 30 

gaa acc aca ate gtg gac cgc gtt ate gtc ace ace ggc age tgg aca 144 
Glu Thr Thr lie Val Asp Arg Val lie Val Thr Thr Gly Ser Trp Thr 
35 40 45 

age gag etc gtg ccc tec ate gcg cca ctg ctt gaa gtg cga cgc eta 192 
Ser Glu Leu Val Pro Ser lie Ala Pro Leu Leu Glu Val Arg Arg Leu 
50 55 60 

gtg etc acc tgg ttc ctg ccc aac aat cca gtg gac ttc caa ccg gaa 240 
Val Leu Thr Trp Phe Leu Pro Asn Asn Pro Val Asp Phe Gin Pro Glu 
65 70 75 80 

aac ctg cca tgc ttc ate cgt gac cgt gat ggc ttc cac gta ttt gga 288 
Asn Leu Pro Cys Phe lie Arg Asp Arg Asp Gly Phe His Val Phe Gly 

85 90 95 

gca cca tgc gtc gat ggg tac age ate aaa att gee gga ttg gat gag 336 
Ala Pro Cys Val Asp Gly Tyr Ser lie Lys lie Ala Gly Leu Asp Glu 

100 105 110 

tgg ggc gtt cca tta age etc gat cca ccg atg tgc cct egg 378 
Trp Gly Val Pro Leu Ser Leu Asp Pro Pro Met Cys Pro Arg 
115 120 125 

tgatgtcctg atcccggttc egg 401 



<210> 146 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Arg Asn Ser Gin Gly Lys Trp Cys Pro Ser Thr Arg Ser Pro Lys Asn 
15 10 15 

* 

Thr Ser lie Glu Asp Asn Gly Asp His Val Val lie Gin Ala Gly Glu 

20 25 30 

Glu Thr Thr lie Val Asp Arg Val lie Val Thr Thr Gly Ser Trp Thr 
35 40 45 

Ser Glu Leu Val Pro Ser lie Ala Pro Leu Leu Glu Val Arg Arg Leu 
50 55 60 

Val Leu Thr Trp Phe Leu Pro Asn Asn Pro Val Asp Phe Gin Pro Glu 
65 70 75 80 

Asn Leu Pro Cys Phe lie Arg Asp Arg Asp Gly Phe His Val Phe Gly 

85 90 95 

Ala Pro Cys Val Asp Gly Tyr Ser He Lys He Ala Gly Leu Asp Glu 

100 105 110 

Trp Gly Val Pro Leu Ser Leu Asp Pro Pro Met Cys Pro Arg 
115 120 125 



<210> 147 
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<211> 488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02263 

<400> 147 

cctgggcaac ccaagtgtat gaaaacgccc tggaaaaagg cgtcggcacc acattgaacc 60 

tgtgggaatc acccgcactg gcttgagaga agaaacaaca atg aaa att gcg gta 115 

Met Lys lie Ala Val 
1 5 

ate ggc ctt gga tea ace ggc tec atg gca ctg tgg cac tta agt aac 163 
lie Gly Leu Gly Ser Thr Gly Ser Met Ala Leu Trp His Leu Ser Asn 

10 15 20 

ate cca ggt gta gag gee ate ggc ttt gaa caa ttc ggc ate tec cat 211 
lie Pro Gly Val Glu Ala He Gly Phe Glu Gin Phe Gly He Ser His 

25 30 35 

ggc tac ggc gca ttc aca ggg gag tec cga ctg ttt cgc atg gec tac 259 
Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu Phe Arg Met Ala Tyr 
40 45 50 

cac gaa ggc age ace tac gtt ccg ttg etc aaa cgc gca cga gca eta 307 
His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys Arg Ala Arg Ala Leu 
55 60 65 

tgg tea tea ctg age gag att tec gga cgc gaa etc ttc cac aac ttc 355 
Trp Ser Ser Leu Ser Glu He Ser Gly Arg Glu Leu Phe His Asn Phe 
70 75 80 85 

ggt gtc tta age ace ggc aag gaa gac gaa gca ccc ttc caa cgc ctg 403 
Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala Pro Phe Gin Arg Leu 

90 95 100 

gtg gaa tea gtg gaa cgt tat gag ctg cca cat gaa cga ctt ace gee 451 
Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His Glu Arg Leu Thr Ala 

105 110 115 

gcg cag atg cgc age gtt acc cag gtc tagacttccg 488 
Ala Gin Met Arg Ser Val Thr Gin Val 
120 125 



<210> 148 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Met Lys He Ala Val He Gly Leu Gly Ser Thr Gly Ser Met Ala Leu 
1 5 10 15 

Trp His Leu Ser Asn He Pro Gly Val Glu Ala He Gly Phe Glu Gin 

20 25 30 
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Phe Gly He Ser 
35 

Phe Arg Met Ala 
50 

Arg Ala Arg Ala 
65 

Leu Phe His Asn 



Pro Phe Gin Arg 

100 

Glu Arg Leu Thr 
115 



His Gly Tyr Gly 

40 

Tyr His Glu Gly 
55 

Leu Trp Ser Ser 
70 

Phe Gly Val Leu 
85 

Leu Val Glu Ser 



Ala Ala Gin Met 

120 



Ala Phe Thr Gly 



Ser Thr Tyr Val 

60 

Leu Ser Glu He 
75 

Ser Thr Gly Lys 
90 

Val Glu Arg Tyr 
105 

Arg Ser Val Thr 



Glu Ser Arg Leu 
45 

Pro Leu Leu Lys 



Ser Gly Arg Glu 

80 

Glu Asp Glu Ala 
95 

Glu Leu Pro His 
110 

Gin Val 
125 



<210> 149 
<211> 460 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (460J 

<223> FRXA02263 

<400> 149 

cctgggcaac ccaagtgtat gaaaacgccc tggaaaaagg cgtcggcacc acattgaacc 60 

tgtgggaatc acccgcactg gcttgagaga agaaacaaca atg aaa att gcg gta 115 

Met Lys He Ala Val 
1 5 

ate ggc ctt gga tea acc ggc tec atg gca ctg tgg cac tta agt aac 163 
He Gly Leu Gly Ser Thr Gly Ser Met Ala Leu Trp His Leu Ser Asn 

10 15 20 

ate cca ggt gta gag gee ate ggc ttt gaa caa ttc ggc ate tec cat 211 
He Pro Gly Val Glu Ala He Gly Phe Glu Gin Phe Gly He Ser His 

25 30 35 

ggc tac ggc gca ttc aca ggg gag tec cga ctg ttt cgc atg gee tac 259 
Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu Phe Arg Met Ala Tyr 
40 45 " 50 

cac gaa ggc age acc tac gtt ccg ttg etc aaa cgc gca cga gca eta 307 
His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys Arg Ala Arg Ala Leu 
55 60 65 

tgg tea tea ctg age gag att tec gga cgc gaa etc ttc cac aac ttc 355 
Trp Ser Ser Leu Ser Glu He Ser Gly Arg Glu Leu Phe His Asn Phe 
70 75 80 85 

ggt gtc tta age acc ggc aag gaa gac gaa gca ccc ttc caa cgc ctg 403 
Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala Pro Phe Gin Arg Leu 

90 95 100 

gtg gaa tea gtg gaa cgt tat gag ctg cca cat gaa cga ctt acc gec 451 
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Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His Glu Arg Leu Thr Ala 

105 110 115 

gcg cag atg 460 
Ala Gin Met 
120 



<210> 150 
<211> 120 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Met Lys lie Ala Val lie Gly Leu Gly Ser Thr Gly Ser Met Ala Leu 
15 10 15 

Trp His Leu Ser Asn lie Pro Gly Val Glu Ala lie Gly Phe Glu Gin 

20 25 30 

Phe Gly lie Ser His Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu 
35 40 45 

Phe Arg Met Ala Tyr His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys 
50 55 60 

Arg Ala Arg Ala Leu Trp Ser Ser Leu Ser Glu lie Ser Gly Arg Glu 
65 70 75 80 

Leu Phe His Asn Phe Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala 

85 90 95 

Pro Phe Gin Arg Leu Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His 

100 105 110 

Glu Arg Leu Thr Ala Ala Gin Met 
115 120 



<210> 151 
<211> 1251 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1228) 

<223> RXA02176 

<400> 151 

gggtgctagg aactgacagc ttcagggtta tagttgttgg gtcagatcgt taacgatccc 60 

tggccctttt acttccaagc gcagaaagtt gcccgaagac atg acc gac ttc ccc 115 

Met Thr Asp Phe Pro 
1 5 

acc ctg ccc tct gag ttc ate cct ggc gac ggc cgt ttc ggc tgc gga 163 
Thr Leu Pro Ser Glu Phe lie Pro Gly Asp Gly Arg Phe Gly Cys Gly 

10 15 20 

cct tec aag gtt cga cca gaa cag att cag get att gtc gac gga tec 211 
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Pro Ser Lys Val Arg Pro Glu Gin lie Gin Ala lie Val Asp Gly Ser 

25 30 35 

gca tec gtc ate ggt acc tea cac cgt cag ccg gca gta aaa aac gtc 259 
Ala Ser Val lie Gly Thr Ser His Arg Gin Pro Ala Val Lys Asn Val 
40 45 50 

gtg ggt tea ate cgc gag gga etc tec gac etc ttc tec ctt cca gaa 307 
Val Gly Ser lie Arg Glu Gly Leu Ser Asp Leu Phe Ser Leu Pro Glu 
55 60 65 

ggc tac gag ate ate ctt tec eta ggt ggt gcg acc gca ttc tgg gat 355 
Gly Tyr Glu lie lie Leu Ser Leu Gly Gly Ala Thr Ala Phe Trp Asp 
70 75 80 85 

gca gca acc ttc gga etc att gaa aag aag tec ggt cac ctt tct ttc 403 
Ala Ala Thr Phe Gly Leu lie Glu Lys Lys Ser Gly His Leu Ser Phe 

90 95 100 

ggt gag ttc tec tec aag ttc gca aag get tct aag ctt get cct tgg 451 
Gly Glu Phe Ser Ser Lys Phe Ala Lys Ala Ser Lys Leu Ala Pro Trp 

105 110 115 

etc gac gag cca gag ate gtc acc gca gaa acc ggt gac tct ccg gee 499 
Leu Asp Glu Pro Glu lie Val Thr Ala Glu Thr Gly Asp Ser Pro Ala 
120 125 130 

cca cag gca ttc gaa ggc gee gat gtt att gca tgg gca cac aac gaa 547 
Pro Gin Ala Phe Glu Gly Ala Asp Val lie Ala Trp Ala His Asn Glu 
135 140 145 

acc tec act ggc gee atg gtt cca gtt ctt cgc ccc gaa ggc tct gaa 595 
Thr Ser Thr Gly Ala Met Val Pro Val Leu Arg Pro Glu Gly Ser Glu 
150 155 160 165 

ggc tec ctg gtt gee att gac gca acc tec ggc get ggt gga ctg cca 643 
Gly Ser Leu Val Ala lie Asp Ala Thr Ser Gly Ala Gly Gly Leu Pro 

170 175 180 

gta gac ate aag aac tec gat gtt tac tac ttc tec cca cag aag tgc 691 
Val Asp lie Lys Asn Ser Asp Val Tyr Tyr Phe Ser Pro Gin Lys Cys 

185 190 195 

ttc gca tec gac ggt ggc ctg tgg ctt gca gcg atg age cca gca get 739 
Phe Ala Ser Asp Gly Gly Leu Trp Leu Ala Ala Met Ser Pro Ala Ala 
200 205 210 

etc gag cgc ate gag aag ate aac get tec gat cgc ttc ate cct gag 787 
Leu Glu Arg lie Glu Lys lie Asn Ala Ser Asp Arg Phe lie Pro Glu 
215 220 225 

ttc etc aac ctg cag acc gca gtg gat aac tec ctg aag aac cag acc 835 
Phe Leu Asn Leu Gin Thr Ala Val Asp Asn Ser Leu Lys Asn Gin Thr 
230 235 240 245 

tac aac acc cca get gtt get acc ttg ctg atg ctg gac aac cag gtc 883 
Tyr Asn Thr Pro Ala Val Ala Thr Leu Leu Met Leu Asp Asn Gin Val 

250 255 260 

aag tgg atg aac tec aac ggc ggc ctg gat gga atg gtt get cgc acc 931 
Lys Trp Met Asn Ser Asn Gly Gly Leu Asp Gly Met Val Ala Arg Thr 
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265 270 275 

aca gca age tec tec gee ctg tac aac tgg get gag get cgc gag gag 979 
Thr Ala Ser Ser Ser Ala Leu Tyr Asn Trp Ala Glu Ala Arg Glu Glu 
280 285 290 

gca tec cca tac gtg gca gat gca get aag cgc tec etc gtt gtc ggc 
1027 

Ala Ser Pro Tyr Val Ala Asp Ala Ala Lys Arg Ser Leu Val Val Gly 
295 300 305 

ace ate gac ttc gat gac tec ate gac gca gca gtg ate get aag ata 
1075 

Thr lie Asp Phe Asp Asp Ser lie Asp Ala Ala Val lie Ala Lys lie 
310 315 320 325 

ctg cgc gca aac ggc ate ctg gac ace gag cct tac cgc aag ctg gga 
1123 

Leu Arg Ala Asn Gly lie Leu Asp Thr Glu Pro Tyr Arg Lys Leu Gly 

330 335 340 

cgc aac cag ctg cgc ate ggt atg ttc cca gcg ate gat tec ace gat 
1171 

Arg Asn Gin Leu Arg lie Gly Met Phe Pro Ala lie Asp Ser Thr Asp 

345 350 355 

gtg gaa aag etc ace gga gca ate gac ttc ate etc gat ggc ggt ttt 
1219 

Val Glu Lys Leu Thr Gly Ala lie Asp Phe lie Leu Asp Gly Gly Phe 
360 365 . 370 

gca agg aag taataccccc actttgaaaa aca 
1251 

Ala Arg Lys 
375 



<210> 152 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Met Thr Asp Phe Pro Thr Leu Pro Ser Glu Phe lie Pro Gly Asp Gly 
15 10 15 

Arg Phe Gly Cys Gly Pro Ser Lys Val Arg Pro Glu "Gin lie Gin Ala 

20 25 30 

lie Val Asp Gly Ser Ala Ser Val lie Gly Thr Ser His Arg Gin Pro 
35 40 45 

Ala Val Lys Asn Val Val Gly Ser lie Arg Glu Gly Leu Ser Asp Leu 
50 55 60 

Phe Ser Leu Pro Glu Gly Tyr Glu lie He Leu Ser Leu Gly Gly Ala 
65 70 75 80 

Thr Ala Phe Trp Asp Ala Ala Thr Phe Gly Leu He Glu Lys Lys Ser 

85 90 95 
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Gly His Leu Ser Phe Gly Glu Phe Ser Ser Lys Phe Ala Lys Ala Ser 

100 105 HO 

Lys Leu Ala Pro Trp Leu Asp Glu Pro Glu lie Val Thr Ala Glu Thr 
115 120 125 

Gly Asp Ser Pro Ala Pro Gin Ala Phe Glu Gly Ala Asp Val He Ala 
130 135 140 

Trp Ala His Asn Glu Thr Ser Thr Gly Ala Met Val Pro Val Leu Arg 
145 150 155 160 

Pro Glu Gly Ser Glu Gly Ser Leu Val Ala He Asp Ala Thr Ser Gly 

165 170 175 

Ala Gly Gly Leu Pro Val Asp He Lys Asn Ser Asp Val Tyr Tyr Phe 

180 185 190 

Ser Pro Gin Lys Cys Phe Ala Ser Asp Gly Gly Leu Trp Leu Ala Ala 
195 200 205 

Met Ser Pro Ala Ala Leu Glu Arg He Glu Lys He Asn Ala Ser Asp 
210 215 220 

Arg Phe He Pro Glu Phe Leu Asn Leu Gin Thr Ala Val Asp Asn Ser 
225 230 235 240 

Leu Lys Asn Gin Thr Tyr Asn Thr Pro Ala Val Ala Thr Leu Leu Met 

245 250 255 

Leu Asp Asn Gin Val Lys Trp Met Asn Ser Asn Gly Gly Leu Asp Gly 

260 265 270 

Met Val Ala Arg Thr Thr Ala Ser Ser Ser Ala Leu Tyr Asn Trp Ala 
275 280 285 

Glu Ala Arg Glu Glu Ala Ser Pro Tyr Val Ala Asp Ala Ala Lys Arg 
290 295 300 

Ser Leu Val Val Gly Thr He Asp Phe Asp Asp Ser He Asp Ala Ala 
305 310 315 320 

Val He Ala Lys He Leu Arg Ala Asn Gly He Leu Asp Thr Glu Pro 

325 330 335 

Tyr Arg Lys Leu Gly Arg Asn Gin Leu Arg He Gly Met Phe Pro Ala 

340 345 " 350 

He Asp Ser Thr Asp Val Glu Lys Leu Thr Gly Ala He Asp Phe He 
355 360 365 

Leu Asp Gly Gly Phe Ala Arg Lys 
370 375 



<210> 153 
<211> 1422 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 



230 





WO 01/00843 W PCT/IB00/00923 



<221> CDS 

<222> (101) . . (1399) 
<223> RXN02758 

<400> 153 

atacatctca cccaattccc cataactaga caattgccca gcaacgactg ataagtctcc 60 

aatgtcgtgt tccgcgctca gacatgagac aattgttgcc gtg act gaa etc ate 115 

Val Thr Glu Leu lie 

•1 5 

cag aat gaa tec caa gaa ate get gag ctg gaa gee ggc cag cag gtt 163 

Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu Ala Gly Gin Gin Val 

10 15 20 

gca ttg cgt gaa ggt tat ctt cct gcg gtg ate aca gtg age ggt aaa 211 
Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie Thr Val Ser Gly Lys 

25 30 35 

gac cgc cca ggt gtg act gee gcg ttc ttt agg gtc ttg tec get aat 259 
Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg Val Leu Ser Ala Asn 
40 45 50 

cag gtt cag gtc ttg gac gtt gag cag tea atg ttc cgt ggc ttt ttg 307 
Gin Val Gin Val Leu Asp Val Glu Gin Ser Met Phe Arg Gly Phe Leu 
55 60 65 

aac ttg gcg gcg ttt gtg ggt ate gca cct gag cgt gtc gag acc gtc 355 
Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu Arg Val Glu Thr Val 
70 75 80 85 

acc aca ggc ctg act gac acc etc aag gtg cat gga cag tec gtg gtg 403 
Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His Gly Gin Ser Val Val 

90 95 100 

gtg gag ctg cag gaa act gtg cag teg tec cgt cct cgt tct tec cat 451 
Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg Pro Arg Ser Ser His 

105 110 115 

gtt gtt gtg gtg ttg ggt gat ccg gtt gat gcg ttg gat att tec cgc 499 
Val Val Val Val Leu Gly Asp Pro Val Asp Ala Leu Asp lie Ser Arg 
120 125 130 

att ggt cag acc ctg gcg gat tac gat gee aac att gac acc att cgt 547 
lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn lie Asp Thr lie Arg 
135 140 145 

ggt att teg gat tac cct gtg acc ggc ctg gag ctg aag gtg act gtg 595 
Gly lie Ser Asp Tyr Pro Val Thr Gly Leu Glu Leu Lys Val Thr Val 
150 155 160 165 

ccg gat gtc age cct ggt ggt ggt gaa gcg atg cgt aag gcg ctt get 643 
Pro Asp Val Ser Pro Gly Gly Gly Glu Ala Met Arg Lys Ala Leu Ala 

170 175 180 

get ctt acc tct gag ctg aat gtg gat att gcg att gag cgt tct ggt 691 
Ala Leu Thr Ser Glu Leu Asn Val Asp lie Ala lie Glu Arg Ser Gly 

185 190 195 

ttg ctg cgt cgt tct aag cgt ctg gtg tgc ttc gat tgt gat tec acg 739 
Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe Asp Cys Asp Ser Thr 
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200 205 210 

ttg ate act ggt gag gtc att gag atg ctg gcg get cac gcg ggc aag 
Leu lie Thr Gly Glu Val He Glu Met Leu Ala Ala His Ala Gly Lys 



215 220 225 



787 



gaa get gaa gtt gcg gca gtt act gag cgt gcg atg cgc ggt gag etc 835 
Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala Met Arg Gly Glu Leu 
230 235 240 245 

gat ttc gag gag tct ctg cgt gag cgt gtg aag gcg ttg get ggt ttg 883 
Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys Ala Leu Ala Gly Leu 

250 255 260 

gat gcg teg gtg ate gat gag gtc get gee get att gag ctg acc cct 931 
Asp Ala Ser Val He Asp Glu Val Ala Ala Ala He Glu Leu Thr Pro 

265 270 275 

ggt gcg cgc acc acg ate cgt acg ctg aac cgc atg ggt tac cag acc 979 
Gly Ala Arg Thr Thr He Arg Thr Leu Asn Arg Met Gly Tyr Gin Thr 
280 285 290 

get gtt gtt tec ggt ggt ttc ate cag gtg ttg gaa ggt ttg get gag 
1027 

Ala Val Val Ser Gly Gly Phe He Gin Val Leu Glu Gly Leu Ala Glu 
295 300 305 

gag ttg gag ttg gat tat gtc cgc gec aac act ttg gaa ate gtt gat 
1075 

Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr Leu Glu He Val Asp 

310 315 320 325 

ggc aag ctg acc ggc aac gtc acc gga aag ate gtt gac cgc get oca 
1123 

Gly Lys Leu Thr Gly Asn Val Thr Gly Lys He Val Asp Arg Ala Ala 

330 335 340 

aag get gag ttc etc cgt gag ttc get gcg gat tct ggc ctg aag atg 
1171 

Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp Ser Gly Leu Lys Met 

345 350 355 

tac cag act gtc get gtc ggt gat ggc get aat gac ate gat atg etc 
1219 

Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn Asp He Asp Met Leu 
360 365 370 

tec get gcg ggt ctg ggt gtt get ttc aac gcg aag cct gcg ctg aag 
1267 

Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala Lys Pro Ala Leu Lys 
375 380 385 

gag att gcg gat act tec gtg aac cac cca ttc etc gac gag gtt ttg 
1315 

Glu He Ala Asp Thr Ser Val Asn His Pro Phe Leu Asp Glu Val Leu 

390 395 400 405 

cac ate atg ggc att tec cgc gac gag ate gat ctg gcg gat cag gaa 
13 63 

His He Met Gly He Ser Arg Asp Glu He Asp Leu Ala Asp Gin Glu 

410 415 420 
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gac ggc act ttc cac cgc gtt cca ttg acc aat gcc taaagattcg 
1409 

Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn Ala 

425 430 

tttctcgacg ccc 
1422 



<210> 154 
<211> 433 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Val Thr Glu Leu lie Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu 
15 10 15 

Ala Gly Gin Gin Val Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie 

20 25 30 

Thr Val Ser Gly Lys Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg 
35 40 45 

Val Leu Ser Ala Asn Gin Val Gin Val Leu Asp Val Glu Gin Ser Met 
50 55 60 

Phe Arg Gly Phe Leu Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu 
65 70 75 80 

Arg Val Glu Thr Val Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His 

85 90 95 

Gly Gin Ser Val Val Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg 

100 105 HO 

Pro Arg Ser Ser His Val Val Val Val Leu Gly Asp Pro Val Asp Ala 
115 120 125 

Leu Asp lie Ser Arg lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn 
130 135 140 

lie Asp Thr He Arg Gly He Ser Asp Tyr Pro Val Thr Gly Leu Glu 
145 150 155 160 

Leu Lys Val Thr Val Pro Asp Val Ser Pro Gly Gly "Gly Glu Ala Met 

165 170 175 

Arg Lys Ala Leu Ala Ala Leu Thr Ser Glu Leu Asn Val Asp He Ala 

180 185 190 

He Glu Arg Ser Gly Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe 
195 200 205 

Asp Cys Asp Ser Thr Leu He Thr Gly Glu Val He Glu Met Leu Ala 
210 215 220 

Ala His Ala Gly Lys Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala 
225 230 235 240 
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Met Arg Gly Glu Leu Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys 

245 250 255 

Ala Leu Ala Gly Leu Asp Ala Ser Val lie Asp Glu Val Ala Ala Ala 

260 265 270 

lie Glu Leu Thr Pro Gly Ala Arg Thr Thr lie Arg Thr Leu Asn Arg 
275 280 285 

Met Gly Tyr Gin Thr Ala Val Val Ser Gly Gly Phe lie Gin Val Leu 
290 295 300 

Glu Gly Leu Ala Glu Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr 
305 310 315 320 

Leu Glu lie Val Asp Gly Lys Leu Thr Gly Asn Val Thr Gly Lys He 

325 330 335 

Val Asp Arg Ala Ala Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp 

340 345 350 

Ser Gly Leu Lys Met Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn 
355 360 365 

Asp He Asp Met Leu Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala 
370 375 380 

Lys Pro Ala Leu Lys Glu He Ala Asp Thr Ser Val Asn His Pro Phe 
385 390 395 400 

Leu Asp Glu Val Leu His He Met Gly He Ser Arg Asp Glu He Asp 

405 410 415 

Leu Ala Asp Gin Glu Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn 

420 425 430 

Ala 



<210> 155 
<211> 490 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> FRXA02479 

<400> 155 



0 



<400> 155 

atacatctca cccaattccc cataactaga caattgccca gcaacgactg ataagtctcc 6 

aatgtcgtgt tccgcgctca gacatgagac aattgttgcc gtg act gaa etc ate 115 

Val Thr Glu Leu He 
1 5 

cag aat gaa tec caa gaa ate get gag ctg gaa gec ggc cag cag gtt 163 
Gin Asn Glu Ser Gin Glu He Ala Glu Leu Glu Ala Gly Gin Gin Val 

10 15 20 
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gca ttg cgt gaa ggt tat ctt cct gcg gtg ate aca gtg age ggt aaa 211 
Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val He Thr Val Ser Gly Lys 

25 30 35 

gac cgc cca ggt gtg act gee gcg ttc ttt agg gtc ttg tec get aat 259 
Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg Val Leu Ser Ala Asn 
40 45 50 

cag gtt cag gtc ttg gac gtt gag cag tea atg ttc cgt ggc ttt ttg 307 
Gin Val Gin Val Leu Asp Val Glu Gin Ser Met Phe Arg Gly Phe Leu 
55 60 65 

aac ttg gcg gcg ttt gtg ggt ate gca cct gag cgt gtc gag acc gtc 355 
Asn Leu Ala Ala Phe Val Gly He Ala Pro Glu Arg Val Glu Thr Val 
70 75 80 85 

acc aca ggc ctg act gac acc etc aag gtg cat gga cag tec gtg gtg 403 
Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His Gly Gin Ser Val Val 

90 95 100 

gtg gag ctg cag gaa act gtg cag teg tec cgt cct cgt tct tec cat 451 
Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg Pro Arg Ser Ser His 

105 HO H5 

gtt gtt gtg gtg ttg ggt gat ccg gtt gat ■ gcg ctg gat 490 
Val Val Val Val Leu Gly Asp Pro Val Asp Ala Leu Asp 
120 125 130 



<210> 156 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Val Thr Glu Leu He Gin Asn Glu Ser Gin Glu He Ala Glu Leu Glu 
15 10 15 

Ala Gly Gin Gin Val Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val He 

20 25 30 

Thr Val Ser Gly Lys Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg 
35 40 45 

Val Leu Ser Ala Asn Gin Val Gin Val Leu Asp Val Glu Gin Ser Met 
50 55 60 

Phe Arg Gly Phe Leu Asn Leu Ala Ala Phe Val Gly He Ala Pro Glu 
65 70 75 80 

Arg Val Glu Thr Val Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His 

85 90 95 

Gly Gin Ser Val Val Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg 

100 105 HO 

Pro Arg Ser Ser His Val Val Val Val Leu Gly Asp Pro Val Asp Ala 
115 120 125 

Leu Asp 
130 
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<210> 157 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02758 

<400> 157 

aaggcgttgg ctggtttgga tgcgtcggtg atcgatgagg tcgctgccgc tattgagctg 60 

acccttggtg cgcgcaccac gatccgtacg gttgaaccgc atg ggt tac cag acc 115 

Met Gly Tyr Gin Thr 
1 5 

get gtt gtt tec ggt ggt ttc ate cag gtg ttg gaa ggt ttg get gag 163 
Ala Val Val Ser Gly Gly Phe lie Gin Val Leu Glu Gly Leu Ala Glu 

10 15 20 

gag ttg gag ttg gat tat gtc cgc gec aac act ttg gaa ate gtt gat 211 
Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr Leu Glu lie Val Asp 

25 30 35 

ggc aag ctg acc ggc aac gtc acc gga aag ate gtt gac cgc get gcg 259 
Gly Lys Leu Thr Gly Asn Val Thr Gly Lys lie Val Asp Arg Ala Ala 
40 45 50 

aag get gag ttc etc cgt gag ttc get gcg gat tct ggc ctg aag atg 307 
Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp Ser Gly Leu Lys Met 
55 60 65 

tac cag act gtc get gtc ggt gat ggc get aat gac ate gat atg etc 355 
Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn Asp lie Asp Met Leu 
70 75 80 85 



tec get gcg ggt ctg ggt gtt get ttc aac gcg aag cct gcg ctg aag 
Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala Lys Pro Ala Leu Lys 

90 95 100 

gag att gcg gat act tec gtg aac cac cca ttc etc gac gag gtt ttg 
Glu lie Ala Asp Thr Ser Val Asn His Pro Phe Leu Asp Glu Val Leu 

105 HO 115 

cac ate atg ggc att tec cgc gac gag ate gat ctg gcg gat cag gaa 
His lie Met Gly lie Ser Arg Asp Glu lie Asp Leu Ala Asp Gin Glu 
120 125 130 

gac ggc act ttc cac cgc gtt cca ttg acc aat gee taaagattcg 
Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn Ala 
135 140 145 

tttctcgacg ccc 



<210> 158 
<211> 145 
<212> PRT 



403 



451 



499 



545 



558 
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<213> Corynebacterium glutamicum 
<400> 158 

Met Gly Tyr Gin Thr Ala Val Val Ser Gly Gly Phe lie Gin Val Leu 
15 10 15 

Glu Gly Leu Ala Glu Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr 

20 25 30 

Leu Glu lie Val Asp Gly Lys Leu Thr Gly Asn Val Thr Gly Lys lie 
35 40 45 

Val Asp Arg Ala Ala Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp 
50 55 60 



Ser Gly Leu Lys Met Tyr Gin Thr 
65 70 

Asp lie Asp Met Leu Ser Ala Ala 

85 

Lys Pro Ala Leu Lys Glu lie Ala 

100 

Leu Asp Glu Val Leu His lie Met 
115 120 

Leu Ala Asp Gin Glu Asp Gly Thr 
130 135 

Ala 
145 



Val Ala Val Gly Asp Gly Ala Asn 
75 80 

Gly Leu Gly Val Ala Phe Asn Ala 
90 95 

Asp Thr Ser Val Asn His Pro Phe 
105 110 

Gly lie Ser Arg Asp Glu lie Asp 

125 

Phe His Arg Val Pro Leu Thr Asn 

140 



<210> 159 
<211> 205 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (72).. (182) 

<223> FRXA02759 

<400> 159 

tcttacttct aagctgaatg tgatattgcg attaagcgtt ctggtttgct gcgtcgttct 60 

aagcgtctgg tgtg ctt cga ttg tat ccc acg ttg ate act ggt gag gtc 110 

Val Leu Arg Leu Tyr Pro Thr Leu lie Thr Gly Glu Val 
15 10 

att gag atg ctg gcg get cac gcg ggc aag gaa get aaa gtt gcg gca 158 
lie Glu Met Leu Ala Ala His Ala Gly Lys Glu Ala Lys Val Ala Ala 
15 20 25 

gtt act gag cgt gcg atg cgc ggg tgagctcgat ttcgaggagt etc 205 
Val Thr Glu Arg Ala Met Arg Gly 
30 35 



<210> 160 
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<211> 37 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Val Leu Arg Leu Tyr Pro Thr Leu lie Thr Gly Glu Val He Glu Met 
15 10 15 

Leu Ala Ala His Ala Gly Lys Glu Ala Lys Val Ala Ala Val Thr Glu 

20 25 30 

Arg Ala Met Arg Gly 
35 



<210> 161 
<211> 1188 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1165) 
<223> RXA02501 

<400> 161 

cgccccgaaa gctttaccat ggatacgata ctcaatggag atatccatta tcggtttggc 60 

gtctgtgcgc tcatgaacca ggaaggtttt tgtttgtctc atg age tct gaa gga 115 

Met Ser Ser Glu Gly 
1 5 

aga aac cac aac tgg gac tac gec gec ate ggc acc cca gag gat ttc 163- 
Arg Asn His Asn Trp Asp Tyr Ala Ala He Gly Thr Pro Glu Asp Phe 

10 15 20 

etc gec age tgg age gca tec cgc gga aat eta cga cgc ttt ttc gaa 211 
Leu Ala Ser Trp Ser Ala Ser Arg Gly Asn Leu Arg Arg Phe Phe Glu 

25 30 35 

gac cac gca gec gee ccc ata aac gat gec gee cag cgc caa gca ggt 259 
Asp His Ala Ala Ala Pro He Asn Asp Ala Ala Gin Arg Gin Ala Gly 
40 45 50 

gaa gee gca gca acc caa gec gtc gca gcg ate tac ggc atg gag etc 307 
Glu Ala Ala Ala Thr Gin Ala Val Ala Ala He Tyr Gly Met Glu Leu 
55 60 65" 

aac gaa ttc aac gca ggt gtc gac gee gtc gee ggc gee ate gaa tct 355 
Asn Glu Phe Asn Ala Gly Val Asp Ala Val Ala Gly Ala He Glu Ser 
7 ° 75 80 85 

gee ggc gee ate cac gtc age ate ccc gat ccc gat gtc ccc caa gat 403 
Ala Gly Ala He His Val Ser He Pro Asp Pro Asp Val Pro Gin Asp 

90 95 100 

gtc gga gec gca gca ttt ttc gac gtc gac aac acc etc ate caa ggc 451 
Val Gly Ala Ala Ala Phe Phe Asp Val Asp Asn Thr Leu He Gin Gly 

105 HO H5 

tec tec etc ate gtt ttc gec caa gga etc ttc egg aag aaa ttc ttc 499 
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Ser Ser Leu lie Val Phe Ala Gin Gly Leu Phe Arg Lys Lys Phe Phe 
120 125 130 



acc ate aaa gaa ate etc ccc gtg gtg tgg aaa caa gtg aaa ttc aaa 
Thr lie Lys Glu lie Leu Pro Val Val Trp Lys Gin Val Lys Phe Lys 
135 140 145 

etc acc ggc tec gaa aac gee gac gac gtc tec cgc ggc cgc gaa caa 
Leu Thr Gly Ser Glu Asn Ala Asp Asp Val Ser Arg Gly Arg Glu Gin 
150 155 160 165 

gee etc gaa ttc ate aaa ggc cgc ccc gtc caa gaa eta gtt gac etc 
Ala Leu Glu Phe lie Lys Gly Arg Pro Val Gin Glu Leu Val Asp Leu 

170 175 180 

tgc gaa gaa ate gtc gac caa cgc atg gee gac aaa atg tgg ccc ggc 
Cvs Glu Glu He Val Asp Gin Arg Met Ala Asp Lys Met Trp Pro Gly 

185 190 195 



etc gtc tec gca acc ccc gtc caa etc gec caa ate ctg gca caa cgc 
Leu Val Ser Ala Thr Pro Val Gin Leu Ala Gin He Leu Ala Gin Arg 
215 220 225 

etc ggc ttc acc gga gcg ate ggc aca gtc gca gaa gca aaa gat gga 
Leu Gly Phe Thr Gly Ala He Gly Thr Val Ala Glu Ala Lys Asp Gly 
230 235 240 245 

gta ttc acc ggc cga etc gtc ggc gac ate etc cac gga ccc ggc aaa 
Val Phe Thr Gly Arg Leu Val Gly Asp He Leu His Gly Pro Gly Lys 

250 255 260 

aga cac gca gtc gca gca etc gca tec ate gaa caa etc gac etc acc 
Arg His Ala Val Ala Ala Leu Ala Ser He Glu Gin Leu Asp Leu Thr 

265 270 275 

cga tgc acc gee tac tec gac tec ate aac gac etc ccc atg etc tec 
Arg Cys Thr Ala Tyr Ser Asp Ser He Asn Asp Leu Pro Met Leu Ser 
280 285 290 

atg gtc ggc acc gee gtc gca gta aac ccc gac tec aaa etc cgc aaa 
1027 

Met Val Gly Thr Ala Val Ala Val Asn Pro Asp Ser Lys Leu Arg Lys 
295 300 305 ~ 

gaa gee gaa acc cga ggc tgg gac gtc cgc gat ttc cga age ate cgc 
1075 

Glu Ala Glu Thr Arg Gly Trp Asp Val Arg Asp Phe Arg Ser He Arg 

310 315 320 325 

aaa gee acc cgc gaa tac gga ate ccc gee ctg gtc acc gee gca ttc 
1123 

Lys Ala Thr Arg Glu Tyr Gly He Pro Ala Leu Val Thr Ala Ala Phe 

330 335 340 



547 



595 



643 



691 



acc aaa caa etc gee gac atg cac ate gee gee ggc cac caa gtc tgg 739 
Thr Lys Gin Leu Ala Asp Met His He Ala Ala Gly His Gin Val Trp 
200 205 210 



787 



835 



883 



931 



979 



agt gtc gee ggc tgg agt eta cgc cgc cga tgg aga aaa caa 
1165 

Ser Val Ala Gly Trp Ser Leu Arg Arg Arg Trp Arg Lys Gin 
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345 



350 



355 



taacgcacag gagccgtttt aag 
1188 



<210> 162 
<211> 355 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Ser Ser Glu Gly Arg Asn His Asn Trp Asp Tyr Ala Ala lie Gly 
15 10 15 

Thr Pro Glu Asp Phe Leu Ala Ser Trp Ser Ala Ser Arg Gly Asn Leu 

20 25 30 

Arg Arg Phe Phe Glu Asp His Ala Ala Ala Pro lie Asn Asp Ala Ala 
35 40 45 

Gin Arg Gin Ala Gly Glu Ala Ala Ala Thr Gin Ala Val Ala Ala He 
50 55 60 

Tyr Gly Met Glu Leu Asn Glu Phe Asn Ala Gly Val Asp Ala Val Ala 
65 70 75 80 

Gly Ala He Glu Ser Ala Gly Ala He His Val Ser He Pro Asp Pro 

85 90 95 

Asp Val Pro Gin Asp Val Gly Ala Ala Ala Phe Phe Asp Val Asp Asn 

100 105 HO 

Thr Leu He Gin Gly Ser Ser Leu He Val Phe Ala Gin Gly Leu Phe 
115 120 125 

Arg Lys Lys Phe Phe Thr He Lys Glu He Leu Pro Val Val Trp Lys 
130 135 140 

Gin Val Lys Phe Lys Leu Thr Gly Ser Glu Asn Ala Asp Asp Val Ser 
145 150 155 160 

Arg Gly Arg Glu Gin Ala Leu Glu Phe lie Lys Gly Arg Pro Val Gin 

165 170 175 

Glu Leu Val Asp Leu Cys Glu Glu He Val Asp Gin Arg Met Ala Asp 

180 185 - 190 

Lys Met Trp Pro Gly Thr Lys Gin Leu Ala Asp Met His He Ala Ala 
195 200 205 

Gly His Gin Val Trp Leu Val Ser Ala Thr Pro Val Gin Leu Ala Gin 
210 215 220 

He Leu Ala Gin Arg Leu Gly Phe Thr Gly Ala He Gly Thr Val Ala 
225 230 235 240 

Glu Ala Lys Asp Gly Val Phe Thr Gly Arg Leu Val Gly Asp He Leu 

245 250 255 

His Gly Pro Gly Lys Arg His Ala Val Ala Ala Leu Ala Ser He Glu 
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260 265 270 

Gin Leu Asp Leu Thr Arg Cys Thr Ala Tyr Ser Asp Ser lie Asn Asp 
275 280 285 

Leu Pro Met Leu Ser Met Val Gly Thr Ala Val Ala Val Asn Pro Asp 
290 295 300 

Ser Lys Leu Arg Lys Glu Ala Glu Thr Arg Gly Trp Asp Val Arg Asp 
305 310 315 320 

Phe Arg Ser lie Arg Lys Ala Thr Arg Glu Tyr Gly lie Pro Ala Leu 

325 330 335 

Val Thr Ala Ala Phe Ser Val Ala Gly Trp Ser Leu Arg Arg Arg Trp 

340 345 350 

Arg Lys Gin 
355 



<210> 163 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXN03105 

<400> 163 

ggttggggtc atcaaaggat gcggacatcg ctgtggggtt gtgtaataat tgcacctgtg 60 

aggtgccttt ctggcaggtg aatcaggact ctaagcaagc ttg att ctt cca gtt 115 

Leu lie Leu Pro Val 
1 5 

cag gag ggc att tec tat ttt ccc acg ccg tta cac ctg aat cac ate 163 
Gin Glu Gly lie Ser Tyr Phe Pro Thr Pro Leu His Leu Asn His lie 

10 15 20 

ggt gga tec agg tta age gca cat gta gaa gat gaa gat etc cgc etc 211 
Gly Gly Ser Arg Leu Ser Ala His Val Glu Asp Glu Asp Leu Arg Leu 

25 30 35 

gac egg gac gca gtc tct gaa ttt ggt egg aaa acc -cac gaa etc ttc 259 
Asp Arg Asp Ala Val Ser Glu Phe Gly Arg Lys Thr His Glu Leu Phe 
40 45 50 

ccc ggg gtc aac cca gag ccc aac cgt ttc age gtc cac tat gac acc 307 
Pro Gly Val Asn Pro Glu Pro Asn Arg Phe Ser Val His Tyr Asp Thr 
55 60 65 

tac act gca gac aaa tct cca att ate gac gcg gtt gac aat gtc att 355 
Tyr Thr Ala Asp Lys Ser Pro lie lie Asp Ala Val Asp Asn Val lie 
70 75 80 85 

gtg etc acc gga gga tec gga cac gee ttc aag etc tct cca get tat 403 
Val Leu Thr Gly Gly Ser Gly His Ala Phe Lys Leu Ser Pro Ala Tyr 

90 95 100 
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ggc gaa etc gca gca caa cga gcg gtc gga aac acc teg ccg ctg tac 451 
Gly Glu Leu Ala Ala Gin Arg Ala Val Gly Asn Thr Ser Pro Leu Tyr 

105 110 115 

age gaa gac ttt egg ate gee teg cat gaa cca ate aaa gag egg tgc 499 
Ser Glu Asp Phe Arg lie Ala Ser His Glu Pro lie Lys Glu Arg Cys 
120 125 130 

acg tat aga aag eta acc ttt tta agt gcg egg ttt tagggtgaga 545 
Thr Tyr Arg Lys Leu Thr Phe Leu Ser Ala Arg Phe 
135 140 145 

atetaacget gag 558 



<210> 164 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Leu lie Leu Pro Val Gin Glu Gly lie Ser Tyr Phe Pro Thr Pro Leu 
15 10 15 

His Leu Asn His lie Gly Gly Ser Arg Leu Ser Ala His Val Glu Asp 

20 25 30 

Glu Asp Leu Arg Leu Asp Arg Asp Ala Val Ser Glu Phe Gly Arg Lys 
35 40 45 

Thr His Glu Leu Phe Pro Gly Val Asn Pro Glu Pro Asn Arg Phe Ser 
50 55 60 

Val His Tyr Asp Thr Tyr Thr Ala Asp Lys Ser Pro lie lie Asp Ala 
65 70 75 80 

Val Asp Asn Val lie Val Leu Thr Gly Gly Ser Gly His Ala Phe Lys 

85 90 95 

Leu Ser Pro Ala Tyr Gly Glu Leu Ala Ala Gin Arg Ala Val Gly Asn 

100 105 110 

Thr Ser Pro Leu Tyr Ser Glu Asp Phe Arg lie Ala Ser His Glu Pro 
115 120 125 

lie Lys Glu Arg Cys Thr Tyr Arg Lys Leu Thr Phe "Leu Ser Ala Arg 
130 135 140 

Phe 
145 



<210> 165 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (62) . . (664) 
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<223> RXS01130 
<400> 165 

agttcgtggc ggatgctgtg aacgtttccg gtggtcgcgt gggcgaagag gttctgtgtg 60 

gatg gat ctg get cgc aag ctt ggt ctt ctt get ggc aag ctt gtc gac 109 
Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 



1 



5 10 15 



gee gec cca gtc tec att gag gtt gag get cga ggc gag ctt tct tec 
Ala Ala Pro Val Ser lie Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 

20 25 30 

gag cag gtc aat gca ctt ggt ttg tec get gtt cgt ggt ttg ttc tec 
Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

gga att ate gaa gag tec gtt act ttc gtc aac get cct cgc att get 
Gly He He Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg He Ala 
50 55 60 

gaa gag cgt ggc ctg gac ate tec gtg aag ace aac tct gag tct gtt 
Glu Glu Arg Gly Leu Asp He Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

act cac cgt tec gtc ctg cag gtc aag gtc att act ggc age ggc gcg 
Thr His Arg Ser Val Leu Gin Val Lys Val He Thr Gly Ser Gly Ala 

85 90 95 



ate acc cgc ate aat ggc cgt ggc ctg gat ctg cgc gca gag ggt ctg 
He Thr Arg He Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

aac etc ttc ctg cag tac act gac get cct ggt gca ctg ggt acc gtt 
Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 



145 



act cag get gag aag ggt gac ggc get gtc ctg ate ctg cgt gtt gag 
Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu He "Leu Arg Val Glu 

165 170 175 



get 



157 



205 



253 



301 



349 



age gca act gtt gtt ggt gee ctg act ggt ctt gag cgc gtt gag aag 397 
Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 

100 105 HO 



445 



493 



ggt acc aag ctg ggt get get ggc ate aac ate gag get get gcg ttg 541 
Gly Thr Lys Leu Gly Ala Ala Gly He Asn He Glu Ala Ala Ala Leu 

150 155 160 



589 



tec get gtc tct gaa gag ctg gaa get gaa ate aac get gag ttg ggt 637 
Ser Ala Val Ser Glu Glu Leu Glu Ala Glu He Asn Ala Glu Leu Gly 

180 185 190 



act tec ttc cag gtt gat ctt gac taattagaga tecatttget 684 
Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 



tga 



687 



<210> 166 
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<211> 201 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 
1 5 10 15 

Ala Ala Pro Val Ser He Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 

20 25 30 

Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

Gly He He Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg He Ala 
50 55 60 

Glu Glu Arg Gly Leu Asp He Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

Thr His Arg Ser Val Leu Gin Val Lys Val He Thr Gly Ser Gly Ala 

85 90 95 

Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 

100 105 HO 

He Thr Arg He Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 

Gly Thr Lys Leu Gly Ala Ala Gly He Asn He Glu Ala Ala Ala Leu 
145 150 155 160 

Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu He Leu Arg Val Glu 

165 170 175 

Ser Ala Val Ser Glu Glu Leu Glu Ala Glu He Asn Ala Glu Leu Gly 

180 185 190 

Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 



<210> 167 

<211> 604 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (604) 
<223> RXS03112 

<400> 167 

gtgagcacgc aatttctttg ctgctgtcta 
gctgcgtgag ggcgagtgga agcggtcttc 



ctgctcgcca gatcctgctg ctgatgcgac 60 

tttcaacggt gtg gaa att ttc gga 115 

Val Glu He Phe Gly 
1 5 
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aaa act gtc ggt ate gtc ggt ttt ggc cac att ggt cag ttg ttt get 163 
Lys Thr Val Gly lie Val Gly Phe Gly His lie Gly Gin Leu Phe Ala 

10 15 20 

cag cgt ctt get gcg ttt gag ace acc att gtt get tac gat cct tac 211 
Gin Arg Leu Ala Ala Phe Glu Thr Thr lie Val Ala Tyr Asp Pro Tyr 

25 30 35 

get aac cct get cgt gcg get cag ctg aac gtt gag ttg gtt gag ttg 259 
Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val Glu Leu Val Glu Leu 
40 45 50 

gat gag ctg atg age cgt tct gac ttt gtc acc att cac ctt cct aag 307 
Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr lie His Leu Pro Lys 
55 60 65 

acc aag gaa act get ggc atg ttt gat gcg cac etc ctt get aag tec 355 
Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His Leu Leu Ala Lys Ser 
70 75 80 85 

aag aag ggc cag ate ate ate aac get get cgt ggt ggc ctt gtt gat 403 
Lys Lys Gly Gin lie lie lie Asn Ala Ala Arg Gly Gly Leu Val Asp 

90 95 100 

gag cag get ttg get gat gcg att gag tec ggt cac att cgt ggc get 451 
Glu Gin Ala Leu Ala Asp Ala lie Glu Ser Gly His He Arg Gly Ala 

105 110 115 

ggt ttc gat gtg tac tec acc gag cct tgc act gat tct cct ttg ttc 499 
Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr Asp Ser Pro Leu Phe 
120 125 130 

aag ttg cct cag gtt gtt gtg act cct cac ttg ggt get tct act gaa 547" 
Lys Leu Pro Gin Val Val Val Thr Pro His Leu Gly Ala Ser Thr Glu 
135 140 145 

gag get caa gat cgt gcg ggt act gac att get gat tct gtg etc aag 595 
Glu Ala Gin Asp Arg Ala Gly Thr Asp He Ala Asp Ser Val Leu Lys 
150 155 160 165 

gcg ctg get 604 
Ala Leu Ala 



<210> 168 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Val Glu He Phe Gly Lys Thr Val Gly He Val Gly Phe Gly His He 
15 10 15 

Gly Gin Leu Phe Ala Gin Arg Leu Ala Ala Phe Glu Thr Thr He Val 

20 25 30 

Ala Tyr Asp Pro Tyr Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val 
35 40 45 
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Glu Leu Val Glu Leu Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr 
50 55 60 

lie His Leu Pro Lys Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His 
65 70 75 80 

Leu Leu Ala Lys Ser Lys Lys Gly Gin lie lie lie Asn Ala Ala Arg 

85 90 95 

Gly Gly Leu Val Asp Glu Gin Ala Leu Ala Asp Ala lie Glu Ser Gly 

100 105 110 

His lie Arg Gly Ala Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr 
115 120 125 

Asp Ser Pro Leu Phe Lys Leu Pro Gin Val Val Val Thr Pro His Leu 
130 135 140 

Gly Ala Ser Thr Glu Glu Ala Gin Asp Arg Ala Gly Thr Asp He Ala 
145 150 155 160 

Asp Ser Val Leu Lys Ala Leu Ala 

165 



<210> 169 
<211> 1458 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> <101) . . (1435) 
<223> RXN00969 

<400> 169 

ctatagtggc taggtaccct ttttgttttg gacacatgta gggtggccga aacaaagtaa 60 

taggacaaca acgctcgacc gcgattattt ttggagaatc atg acc tea gca tct 115 

Met Thr Ser Ala Ser 
1 5 

gec cca age ttt aac ccc ggc aag ggt ccc ggc tea gca gtc gga att 163 
Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly He 

10 15 20 

gec ctt tta gga ttc gga aca gtc ggc act gag gtg *atg cgt ctg atg 211 
Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met 

25 30 35 

acc gag tac ggt gat gaa ctt gcg cac cgc att ggt ggc cca ctg gag 259 
Thr Glu Tyr Gly Asp Glu Leu Ala His Arg He Gly Gly Pro Leu Glu 
40 45 50 

gtt cgt ggc att get gtt tct gat ate tea aag cca cgt gaa ggc gtt 307 
Val Arg Gly He Ala Val Ser Asp He Ser Lys Pro Arg Glu Gly Val 
55 60 65 

gca cct gag ctg etc act gag gac get ttt gca etc ate gag cgc gag 355 
Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala Leu He Glu Arg Glu 
70 75 80 85 
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gat gtt gac ate gtc gtt gag gtt ate ggc ggc att gag tac cca cgt 403 
Asp Val Asp lie Val Val Glu Val lie Gly Gly He Glu Tyr Pro Arg 

90 95 100 

gag gta gtt etc gca get ctg aag gec ggc aag tct gtt gtt ace gee 451 
Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala 

105 110 H5 

aat aag get ctt gtt gca get cac tct get gag ctt get gat gca gcg 499 
Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp Ala Ala 
120 125 130 

gaa gee gca aac gtt gac ctg tac ttc gag get get gtt gca tgc gca 547 
Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala Ala Val Ala Cys Ala 
135 140 145 

att cca gtg gtt ggc cca ctg cgt cgc tec ctg get ggc gat cag ate 595 
He Pro Val Val Gly Pro Leu Arg Arg Ser Leu Ala Gly Asp Gin He 
150 155 160 165 

cag tct gtg atg ggc ate gtt aac ggc ace acc aac ttc ate ttg gac 643 
Gin Ser Val Met Gly He Val Asn Gly Thr Thr Asn Phe He Leu Asp 

170 175 180 

gec atg gat tec acc ggc get gac tat gca gat tct ttg get gag gca 691 
Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp Ser Leu Ala Glu Ala 

185 190 195 

act cgt ttg ggt tac gee gaa get gat cca act gca aac gtc gaa ggc 739 
Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr Ala Asn Val Glu Gly 
200 205 210 

cat gac gec gca tec aag get gca att ttg gca tgc ate get ttc cac 787- 
His Asp Ala Ala Ser Lys Ala Ala He Leu Ala Cys He Ala Phe His 
215 220 225 

acc cgt gtt acc gcg gat gat gtg tac tgc gaa ggt att agg aac ate 835 
Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu Gly He Arg Asn He 
230 235 240 245 

aac get gee gac att gag gca gca cag cag gca ggc cac acc ate aag 883 
Asn Ala Ala Asp He Glu Ala Ala Gin Gin Ala Gly His Thr He Lys 

250 255 260 

ttg ttg gee ate tgt gag aag ttc acc aac aag gaa gga aag teg get 931 
Leu Leu Ala He Cys Glu Lys Phe Thr Asn Lys Glu "Gly Lys Ser Ala 

265 270 275 

att tct get cgc gtg cac ccg act eta tta cct gtg tec cac cca ctg 979 
He Ser Ala Arg Val His Pro Thr Leu Leu Pro Val Ser His Pro Leu 
280 285 290 

gcg teg gta aac aag tec ttt aat gca ate ttt gtt gaa gca gaa gca 
1027 

Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe Val Glu Ala Glu Ala 
295 300 305 

get ggt cgc ctg atg ttc tac gga aac ggt gca ggt ggc gcg cca acc 
1075 

Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala Gly Gly Ala Pro Thr 
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310 315 320 325 

gcg tct get gtg ctt ggc gac gtc gtt ggt gec gca cga aac aag gtg 
1123 

Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala Ala Arg Asn Lys Val 

330 335 340 

cac ggt ggc cgt get cca ggt gag tec ace tac get aac ctg ccg ate 
1171 

His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr Ala Asn Leu Pro lie 

345 350 355 

get gat ttc ggt gag acc ace act cgt tac cac etc gac atg gat gtg 
1219 

Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His Leu Asp Met Asp Val 
360 365 370 

gaa gat cgc gtg ggg gtt ttg get gaa ttg get age ctg ttc tct gag 
1267 

Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala Ser Leu Phe Ser Glu 

375 380 385 

caa gga ate tec ctg cgt aca ate cga cag gaa gag cgc gat gat gat 
1315 

Gin Gly lie Ser Leu Arg Thr lie Arg Gin Glu Glu Arg Asp Asp Asp 
390 395 400 405 

gca cgt ctg ate gtg gtc acc cac tct gcg ctg gaa tct gat ctt tec 
1363 

Ala Arg Leu lie Val Val Thr His Ser Ala Leu Glu Ser Asp Leu Ser 

410 415 420 

cgc acc gtt gaa ctg ctg aag get aag cct gtt gtt aag gca ate aac 
1411 

Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val Val Lys Ala lie Asn 

425 430 435 

agt gtg ate cgc etc gaa agg gac taattttact gacatggcaa ttg 
1458 

Ser Val lie Arg Leu Glu Arg Asp 
440 445 



<210> 170 
<211> 445 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 
15 10 15 

Ser Ala Val Gly lie Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 

20 25 30 

Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie 
35 40 45 

Gly Gly Pro Leu Glu Val Arg Gly lie Ala Val Ser Asp lie Ser Lys 
50 55 60 
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Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
65 70 75 80 

Leu lie Glu Arg Glu Asp Val Asp lie Val Val Glu Val He Gly Gly 

85 90 95 

He Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 

100 105 HO 

Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 
115 120 125 

Leu Ala Asp Ala Ala Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala 
130 135 140 

Ala Val Ala Cys Ala He Pro Val Val Gly Pro Leu Arg Arg Ser Leu 
145 150 155 160 

Ala Gly Asp Gin He Gin Ser Val Met Gly He Val Asn Gly Thr Thr 

165 170 175 

Asn Phe He Leu Asp Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp 

180 185 190 

Ser Leu Ala Glu Ala Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr 
195 200 205 

Ala Asn Val Glu Gly His Asp Ala Ala Ser Lys Ala Ala He Leu Ala 
210 215 220 

Cys He Ala Phe His Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu 
225 230 235 240 

Gly He Arg Asn He Asn Ala Ala Asp He Glu Ala Ala Gin Gin Ala 

245 250 255 

Gly His Thr He Lys Leu Leu Ala He Cys Glu Lys Phe Thr Asn Lys 

260 265 270 

Glu Gly Lys Ser Ala He Ser Ala Arg Val His Pro Thr Leu Leu Pro 
275 280 285 

Val Ser His Pro Leu Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe 
290 295 300 

Val Glu Ala Glu Ala Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala 
305 310 315 320 

Gly Gly Ala Pro Thr Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala 

325 330 . 335 

Ala Arg Asn Lys Val His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr 

340 345 350 

Ala Asn Leu Pro He Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His 
355 360 365 

Leu Asp Met Asp Val Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala 
370 375 380 

Ser Leu Phe Ser Glu Gin Gly He Ser Leu Arg Thr He Arg Gin Glu 
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385 390 395 400 

Glu Arg Asp Asp Asp Ala Arg Leu lie Val Val Thr His Ser Ala Leu 

405 410 415 

Glu Ser Asp Leu Ser Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val 

420 425 430 

Val Lys Ala lie Asn Ser Val lie Arg Leu Glu Arg Asp 
435 440 445 



<210> 171 
<211> 493 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (493) 

<223> FRXA00974 

<400> 171 

ctatagtggc taggtaccct ttttgttttg gacacatgta gggtggccga aacaaagtaa 60 

taggacaaca acgctcgacc gcgattattt ttggagaatc atg acc tea gca tct 115 

Met Thr Ser Ala Ser 
1 5 

gec cca age ttt aac ccc ggc aag ggt ccc ggc tea gca gtc gga att 163 
Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly lie 

10 15 20 

gee ctt tta gga ttc gga aca gtc ggc act gag gtg atg cgt ctg atg 211 
Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met 

25 30 35 

acc gag tac ggt gat gaa ctt gcg cac cgc att ggt ggc cca ctg gag 259 
Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie Gly Gly Pro Leu Glu 
40 45 50 

gtt cgt ggc att get gtt tct gat ate tea aag cca cgt gaa ggc gtt 307 
Val Arg Gly lie Ala Val Ser Asp lie Ser Lys Pro Arg Glu Gly Val 
55 60 65 

gca cct gag ctg etc act gag gac get ttt gca etc ate gag cgc gag 355 
Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala Leu "lie Glu Arg Glu 
70 75 80 85 

gat gtt gac ate gtc gtt gag gtt ate ggc ggc att gag tac cca cgt 403 
Asp Val Asp lie Val Val Glu Val lie Gly Gly lie Glu Tyr Pro Arg 

90 95 100 

gag gta gtt etc gca get ctg aag gee ggc aag tct gtt gtt acc gee 451 
Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala 

105 110 115 

aat aag get ctt gtt gca get cac tct get gag ctt get gat 493 
Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp 
120 125 130 
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<210> 172 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 
15 10 15 

Ser Ala Val Gly lie Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 

20 25 30 

Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie 
35 40 45 

Gly Gly Pro Leu Glu Val Arg Gly lie Ala Val Ser Asp lie Ser Lys 
50 55 60 

Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
65 70 * 75 80 

Leu lie Glu Arg Glu Asp Val Asp lie Val Val Glu Val He Gly Gly 

85 90 95 

He Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 

100 105 110 

Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 
115 120 125 

Leu Ala Asp 
130 



<210> 173 

<211> 1050 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1027) 

<223> RXA00970 

<400> 173 

gaatctgatc tttcccgcac cgttgaactg ctgaaggcta agcctgttgt taaggcaatc 60 

aacagtgtga tccgcctcga aagggactaa ttttactgac atg gca att gaa ctg 115 

Met Ala He Glu Leu 
1 5 

aac gtc ggt cgt aag gtt acc gtc acg gta cct gga tct tct gca aac 163 
Asn Val Gly Arg Lys Val Thr Val Thr Val Pro Gly Ser Ser Ala Asn 

10 15 20 

etc gga cct ggc ttt gac act tta ggt ttg gca ctg teg gta tac gac 211 
Leu Gly Pro Gly Phe Asp Thr Leu Gly Leu Ala Leu Ser Val Tyr Asp 

25 30 35 

act gtc gaa gtg gaa att att cca tct ggc ttg gaa gtg gaa gtt ttt 259 
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Thr Val Glu Val Glu lie lie Pro Ser Gly Leu Glu Val Glu Val Phe 
40 45 50 

ggc gaa ggc caa ggc gaa gtc cct ctt gat ggc tec cac ctg gtg gtt 307 
Gly Glu Gly Gin Gly Glu Val Pro Leu Asp Gly Ser His Leu Val Val 
55 60 65 

aaa get att cgt get ggc ctg aag gca get gac get gaa gtt cct gga 355 
Lys Ala lie Arg Ala Gly Leu Lys Ala Ala Asp Ala Glu Val Pro Gly 
70 75 80 85 

ttg cga gtg gtg tgc cac aac aac att ccg cag tct cgt ggt ctt ggc 403 
Leu Arg Val Val Cys His Asn Asn lie Pro Gin Ser Arg Gly Leu Gly 

90 95 100 

tec tct get gca gcg gcg gtt get ggt gtt get gca get aat ggt ttg 451 
Ser Ser Ala Ala Ala Ala Val Ala Gly Val Ala Ala Ala Asn Gly Leu 

105 110 115 

gcg gat ttc ccg ctg act caa gag cag att gtt cag ttg tec tct gec 499 
Ala Asp Phe Pro Leu Thr Gin Glu Gin lie Val Gin Leu Ser Ser Ala 
120 125 130 

ttt gaa ggc cac cca gat aat get gcg get tct gtg ctg ggt gga gca 547 
Phe Glu Gly His Pro Asp Asn Ala Ala Ala Ser Val Leu Gly Gly Ala 
135 140 145 

gtg gtg teg tgg aca aat ctg tct ate gac ggc aag age cag cca cag 595 
Val Val Ser Trp Thr Asn Leu Ser lie Asp Gly Lys Ser Gin Pro Gin 
150 155 160 165 

tat get get gta cca ctt gag gtg cag gac aat att cgt gcg act gcg 643 
Tyr Ala Ala Val Pro Leu Glu Val Gin Asp Asn lie Arg Ala Thr Ala 

170 175 180 

ctg gtt cct aat ttc cac gca tec acc gaa get gtg cgc cga gtc ctt 691 
Leu Val Pro Asn Phe His Ala Ser Thr Glu Ala Val Arg Arg Val Leu 

185 190 195 

ccc act gaa gtc act cac ate gat gcg cga ttt aac gtg tec cgc gtt 739 
Pro Thr Glu Val Thr His lie Asp Ala Arg Phe Asn Val Ser Arg Val 
200 205 210 

gca gtg atg ate gtt gcg ttg cag cag cgt cct gat ttg ctg tgg gag 787 
Ala Val Met lie Val Ala Leu Gin Gin Arg Pro Asp Leu Leu Trp Glu 
215 220 225 

ggt act cgt gac cgt ctg cac cag cct tat cgt gca gaa gtg ttg cct 835 
Gly Thr Arg Asp Arg Leu His Gin Pro Tyr Arg Ala Glu Val Leu Pro 
230 235 240 245 

att acc tct gag tgg gta aac cgc ctg cgc aac cgt ggc tac gcg gca 883 
lie Thr Ser Glu Trp Val Asn Arg Leu Arg Asn Arg Gly Tyr Ala Ala 

250 255 260 

tac ctt tec ggt gec ggc cca acc gee atg gtg ctg tec act gag cca 931 
Tyr Leu Ser Gly Ala Gly Pro Thr Ala Met Val Leu Ser Thr Glu Pro 

265 270 275 

att cca gac aag gtt ttg gaa gat get cgt gag tct ggc att aag gtg 979 
lie Pro Asp Lys Val Leu Glu Asp Ala Arg Glu Ser Gly lie Lys Val 
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280 285 290 

ctt gag ctt gag gtt gcg gga cca gtc aag gtt gaa gtt aac caa cct 
1027 

Leu Glu Leu Glu Val Ala Gly Pro Val Lys Val Glu Val Asn Gin Pro 
295 300 305 

taggcccaac aaggaaggcc ccc 
1050 



<210> 174 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 174 , „ 

Met Ala He Glu Leu Asn Val Gly Arg Lys Val Thr Val Thr Val Pro 
1 5 10 15 

Gly Ser Ser Ala Asn Leu Gly Pro Gly Phe Asp Thr Leu Gly Leu Ala 

20 25 30 

Leu Ser Val Tyr Asp Thr Val Glu Val Glu He He Pro Ser Gly Leu 
35 40 45 

Glu Val Glu Val Phe Gly Glu Gly Gin Gly Glu Val Pro Leu Asp Gly 
50 55 60 

Ser His Leu Val Val Lys Ala He Arg Ala Gly Leu Lys Ala Ala Asp 
65 70 75 80 

Ala Glu Val Pro Gly Leu Arg Val Val Cys His Asn Asn He Pro Gin 

85 90 95 

Ser Arg Gly Leu Gly Ser Ser Ala Ala Ala Ala Val Ala Gly Val Ala 

100 105 HO 

Ala Ala Asn Gly Leu Ala Asp Phe Pro Leu Thr Gin Glu Gin He Val 
115 120 125 

Gin Leu Ser Ser Ala Phe Glu Gly His Pro Asp Asn Ala Ala Ala Ser 
130 135 140 

Val Leu Gly Gly Ala Val Val Ser Trp Thr Asn Leu Ser He Asp Gly 
145 150 155 ^ 160 

Lys Ser Gin Pro Gin Tyr Ala Ala Val Pro Leu Glu Val Gin Asp Asn 

165 170 175 

He Arg Ala Thr Ala Leu Val Pro Asn Phe His Ala Ser Thr Glu Ala 

180 185 190 

Val Arg Arg Val Leu Pro Thr Glu Val Thr His He Asp Ala Arg Phe 
195 200 205 

Asn Val Ser Arg Val Ala Val Met He Val Ala Leu Gin Gin Arg Pro 
210 215 220 

Asp Leu Leu Trp Glu Gly Thr Arg Asp Arg Leu His Gin Pro Tyr Arg 
225 230 235 240 
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Ala Glu Val Leu Pro lie Thr Ser 

245 

Arg Gly Tyr Ala Ala Tyr Leu Ser 

260 

Leu Ser Thr Glu Pro lie Pro Asp 
275 280 

Ser Gly lie Lys Val Leu Glu Leu 
290 295 

Glu Val Asn Gin Pro 
305 



Glu Trp Val Asn Arg Leu Arg Asn 
250 255 

Gly Ala Gly Pro Thr Ala Met Val 
265 270 

Lys Val Leu Glu Asp Ala Arg Glu 

285 

Glu Val Ala Gly Pro Val Lys Val 

300 



<210> 175 

<211> 1566 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1543) 
<223> RXA00330 

<400> 175 

gcaacacttt agggtatcgc gtgggcgaag tcaccttttt caacatattt gagacggtgt 60 

gggggagtat tgtgtcaccc cttgggatag ggttatatcc gtg gac tac att teg 115 

Val Asp Tyr lie Ser 
1 5 

acg cgt gat gec age cgt acc cct gec cgc ttc agt gat att ttg ctg 163 
Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe Ser Asp lie Leu Leu 

10 15 20 

ggc ggt eta gca cca gac ggc gga ctg tac ctg cct gca acc tac cct 211 
Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu Pro Ala Thr Tyr Pro 

25 30 35 

caa eta gat gat gec cag ctg agt aaa tgg cgt gag gta tta gec aac 259 
Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg Glu Val Leu Ala Asn 
40 45 50 

gaa gga tac gca get ttg get get gaa gtt ate tec "ctg ttt gtt gat 307 
Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie Ser Leu Phe Val Asp 
55 60 65 

gac ate cca gta gaa gac ate aag gcg ate acc gca cgc gee tac acc 355 
Asp He Pro Val Glu Asp He Lys Ala He Thr Ala Arg Ala Tyr Thr 
70 75 80 85 

tac ccg aag ttc aac age gaa gac ate gtt cct gtc acc gaa etc gag 403 
Tyr Pro Lys Phe Asn Ser Glu Asp He Val Pro Val Thr Glu Leu Glu 

90 95 100 

gac aac att tac ctg ggc cac ctt tec gaa ggc cca acc get gca ttc 451 
Asp Asn He Tyr Leu Gly His Leu Ser Glu Gly Pro Thr Ala Ala Phe 

105 HO 115 
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aaa gac atg gcc atg cag ctg etc ggc gaa ctt ttc gaa tac gag ctt 499 
Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu Phe Glu Tyr Glu Leu 
120 125 130 

cgc cgc cgc aac gaa acc ate aac ate ctg ggc get ace tct ggc gat 547 
Arg Arg Arg Asn Glu Thr lie Asn lie Leu Gly Ala Thr Ser Gly Asp 
135 140 145 

acc ggc tec tct gcg gaa tac gcc atg cgc ggc cgc gag gga ate cgc 595 
Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly Arg Glu Gly lie Arg 
150 155 160 165 

gta ttc atg ctg acc cca get ggc cgc atg acc cca ttc cag caa gca 643 
Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr Pro Phe Gin Gin Ala 

170 175 180 

cag atg ttt ggc ctt gac gat cca aac ate ttc aac ate gcc etc gac 691 
Gin Met Phe Gly Leu Asp Asp Pro Asn lie Phe Asn lie Ala Leu Asp 

185 190 195 

ggc gtt ttc gac gat tgc caa gac gta gtc aag get gtc tec gcc gac 739 
Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys Ala Val Ser Ala Asp 
200 205 210 

gca gaa ttc aaa aaa gac aac cgc ate ggt gcc gtg aac tec ate aac 787 
Ala Glu Phe Lys Lys Asp Asn Arg lie Gly Ala Val Asn Ser lie Asn 
215 220 225 

tgg gca cgc ctt atg gca cag gtt gtg tac tac gtt tec tea tgg ate 835 
Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr Val Ser Ser Trp lie 
230 235 240 245 

cgc acc aca acc age aat gac caa aag gtc age ttc tec gta cca acc 883 
Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser Phe Ser Val Pro Thr 

250 255 260 

ggc aac ttc ggt gac att tgc gca ggc cac ate gcc cgc caa atg gga 931 
Gly Asn Phe Gly Asp He Cys Ala Gly His He Ala Arg Gin Met Gly 

265 270 275 

ctt ccc ate gat cgc etc ate gtg gcc acc aac gaa aac gat gtg etc 979 
Leu Pro He Asp Arg Leu He Val Ala Thr Asn Glu Asn Asp Val Leu 
280 285 290 

gac gag ttc ttc cgt acc ggc gac tac cga gtc cgc age tec gca gac 
1027 

Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val Arg Ser Ser Ala Asp 
295 300 305 

acc cac gag acc tec tea cct teg atg gat ate tec cgc gcc tec aac 
1075 

Thr His Glu Thr Ser Ser Pro Ser Met Asp He Ser Arg Ala Ser Asn 
310 315 320 325 

ttc gag cgt ttc ate ttc gac ctg etc ggc cgc gac gcc acc cgc gtc 
1123 

Phe Glu Arg Phe He Phe Asp Leu Leu Gly Arg Asp Ala Thr Arg Val 

330 335 340 
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aac gat eta ttt ggt acc cag gtt cgc caa ggc gga ttc tea ctg get 
1171 

Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly Gly Phe Ser Leu Ala 

345 350 355 

gat gac gee aac ttt gag aag get gca gca gaa tac ggt ttc gec tec 
1219 

Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu Tyr Gly Phe Ala Ser 
360 365 370 

gga cga tec acc cat get gac cgt gtg gca acc ate get gac gtg cat 
1267 

Gly Arg Ser Thr His Ala Asp Arg Val Ala Thr lie Ala Asp Val His 
375 380 385 

tec cgc etc gac gta eta ate gat ccc cac acc gee gac ggc gtt cac 
1315 

Ser Arg Leu Asp Val Leu lie Asp Pro His Thr Ala Asp Gly Val His 
390 395 400 405 

gtg gca cgc cag tgg agg gac gag gtc aac acc cca ate ate gtc eta 
1363 

Val Ala Arg Gin Trp Arg Asp Glu Val Asn Thr Pro lie lie Val Leu 

410 415 420 

gaa act gca etc cca gtg aaa ttt gee gac acc ate gtc gaa gca att 
1411 

Glu Thr Ala Leu Pro Val Lys Phe Ala Asp Thr lie Val Glu Ala lie 

425 430 435 

ggt gaa gca cct caa act cca gag cgt ttc gee gcg ate atg gat get 
1459 

Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala Ala lie Met Asp Ala 
440 445 450 

cca ttc aag gtt tec gac eta cca aac gac acc gat gca gtt aag cag 
1507 

Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr Asp Ala Val Lys Gin 

455 460 465 

tac ata gtc gat gcg att gca aac act tec gtg aag taacttgett 
1553 

Tyr lie Val Asp Ala lie Ala Asn Thr Ser Val Lys 
470 475 480 

tacgecaagg cct 
1566 



<210> 176 
<211> 481 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Val Asp Tyr lie Ser Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe 
1.5. 10 15 

Ser Asp lie Leu Leu Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu 

20 25 30 



256 





WO 01/00843 PCT/IB00/00923 



Pro Ala Thr Tyr Pro Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg 
35 40 45 

Glu Val Leu Ala Asn Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie 
50 55 60 

Ser Leu Phe Val Asp Asp lie Pro Val Glu Asp lie Lys Ala lie Thr 
65 70 75 80 

Ala Arg Ala Tyr Thr Tyr Pro Lys Phe Asn Ser Glu Asp lie Val Pro 

85 90 95 

Val Thr Glu Leu Glu Asp Asn lie Tyr Leu Gly His Leu Ser Glu Gly 

100 105 110 

Pro Thr Ala Ala Phe Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu 
115 120 125 

Phe Glu Tyr Glu Leu Arg Arg Arg Asn Glu Thr lie Asn lie Leu Gly 
130 135 140 

Ala Thr Ser Gly Asp Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly 
145 150 155 160 

Arg Glu Gly lie Arg Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr 

165 170 175 

Pro Phe Gin Gin Ala Gin Met Phe Gly Leu Asp Asp Pro Asn lie Phe 

180 185 190 

Asn lie Ala Leu Asp Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys 
195 200 205 

Ala Val Ser Ala Asp Ala Glu Phe Lys Lys Asp Asn Arg lie Gly Ala 
210 215 220 

Val Asn Ser lie Asn Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr 
225 230 235 240 

Val Ser Ser Trp lie Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser 

245 250 255 

Phe Ser Val Pro Thr Gly Asn Phe Gly Asp He Cys Ala Gly His He 

260 265 270 

Ala Arg Gin Met Gly Leu Pro He Asp Arg Leu He Val Ala Thr Asn 
275 280 "285 

Glu Asn Asp Val Leu Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val 
290 295 300 

Arg Ser Ser Ala Asp Thr His Glu Thr Ser Ser Pro Ser Met Asp He 
305 310 315 320 

Ser Arg Ala Ser Asn Phe Glu Arg Phe He Phe Asp Leu Leu Gly Arg 

325 330 335 

Asp Ala Thr Arg Val Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly 

340 345 350 

Gly Phe Ser Leu Ala Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu 
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355 

Tyr Gly Phe Ala 
370 

lie Ala Asp Val 
385 

Ala Asp Gly Val 



Pro lie lie Val 

420 

lie Val Glu Ala 
435 

Ala lie Met Asp 
450 

Asp Ala Val Lys 
465 

Lys 



360 

Ser Gly Arg Ser 
375 

His Ser Arg Leu 
390 

His Val Ala Arg 
405 

Leu Glu Thr Ala 



lie Gly Glu Ala 

440 

Ala Pro Phe Lys 
455 

Gin Tyr He Val 
470 



Thr His Ala Asp 

380 

Asp Val Leu He 
395 

Gin Trp Arg Asp 
410 

Leu Pro Val Lys 
425 

Pro Gin Thr Pro 



Val Ser Asp Leu 

460 

Asp Ala lie Ala 
475 



365 

Arg Val Ala Thr 



Asp Pro His Thr 

400 

Glu Val Asn Thr 
415 

Phe Ala Asp Thr 
430 

Glu Arg Phe Ala 
445 

Pro Asn Asp Thr 



Asn Thr Ser Val 

480 



<210> 177 
<211> 1254 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> RXN00403 

<400> 177 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu He Gin Ala He Gly Asp Val Ser Thr Glu 

10 15 " 20 

gec gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 
Ala Gly Ala He He Thr Asn Ala Glu He Ala Tyr His Arg Trp Gly 

25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu lie Glu 
40 45 50 

cac gee etc act gga gat tec aac gca gee gat tgg tgg get gac ttg 307 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gee ate aac act gat att tac tgc gtg ate tgt 355 
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Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec ace gga cct ggc tec atg 403 
Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 

90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gee acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser lie 

105 110 115 

cgt gat cag gta aac gec gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly lie 
120 125 130 

acc acg gtc gec gca gta ctt ggt ggt tec atg ggt ggt gee cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gee gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gee age gec tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin lie Gly lie Gin Ser 

170 175 180 

gee caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin lie Lys Ala lie Glu Asn Asp His His Trp His Glu Gly Asn 

185 190 195 

tac tac gaa tec ggc tgc aac cca gee acc gga etc ggc gec gee cga 739 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gee cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 787 
Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu Glu lie Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gee caa aag aac gaa aac cca etc ggt ccc tac cgc 835 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gee gtg gaa tec tac ttg gac tac caa gca 883 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 

250 255 260 

gac aag eta gta cag cgt ttc gac gee ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 

265 270 275 

gac gee etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 
1027 

Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 
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acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 
1075 

Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 
1123 

Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 

330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 
1171 

Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 

345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg acc tac ate 
1219 

Phe Phe Ser Leu He Ser Pro Asp Glu Asp Asn Pro Ser Thr Tyr He 
360 365 370 

gag ttc tac ate taataggtat ttacgacaaa tag 
1254 

Glu Phe Tyr He 
375 



<210> 178 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu He Gin Ala He Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 

20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 

Tyr Cys Val He Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 

85 90 95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 

100 105 110 

Pro Ala Thr Ser He Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly He Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
145 150 155 160 
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Gly Ala Ala Ala 



He Gly He Gin 

180 

Trp His Glu Gly 
195 

Leu Gly Ala Ala 
210 

Glu He Asp Glu 
225 

Leu Gly Pro Tyr 



Leu Asp Tyr Gin 

260 

Tyr Val Leu Leu 
275 

Arg Gly Gly Leu 
290 

Val Ala Gly Val 
305 

His Leu Ser Arg 



Ser Pro Val Gly 

340 

Arg He Val Arg 
355 

Pro Ser Thr Tyr 
370 



Val Leu Ala Val 
165 

Ser Ala Gin He 



Asn Tyr Tyr Glu 

200 

Arg Arg He Ala 
215 

Arg Phe Gly Thr 
230 

Arg Lys Pro Asp 
245 

Ala Asp Lys Leu 



Thr Asp Ala Leu 

280 

Asn Lys Ala Leu 
295 

Asp Thr Asp He 
310 

Asn Leu Gly Asn 
325 

His Asp Ala Phe 



Asn Phe Phe Ser 

360 

He Glu Phe Tyr 
375 



Ser Ala Arg Ala 
170 

Lys Ala He Glu 
185 

Ser Gly Cys Asn 



His Leu Thr Tyr 

220 

Lys Ala Gin Lys 
235 

Gin Arg Phe Ala 
250 

Val Gin Arg Phe 
265 

Asn Arg His Asp 



Glu Ser He Lys 

300 

Leu Tyr Pro Tyr 
315 

Leu Leu Ala Met 
330 

Leu Thr Glu Ser 
345 

Leu He Ser Pro 



Ser Ala Trp Gin 
175 

Asn Asp His His 
190 

Pro Ala Thr Gly 
205 

Arg Gly Glu Leu 



Asn Glu Asn Pro 

240 

Val Glu Ser Tyr 
255 

Asp Ala Gly Ser 
270 

He Gly Arg Asp 
285 

Val Pro Val Leu 



His Gin Gin Glu 

320 

Ala Lys He Val 
335 

Arg Gin Met Asp 
350 

Asp Glu Asp Asn 



<210> 179 
<211> 1210 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1210) 
<223> FRXA00403 

<400> 179 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 
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cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec ace gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 

10 15 20 

gec gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 
Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala Tyr His Arg Trp Gly 

25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 2 59 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu lie Glu 
40 45 50 

cac gec etc act gga gat tec aac gca gee gat tgg tgg get gac ttg 3 07 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gec ate aac act gat att tac tgc gtg ate tgt 355 
Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 

ace aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 
Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 

90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gec acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser He 

105 110 115 

cgt gat cag gta aac gee gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 

acc acg gtc gee gca gta ctt ggt ggt tec atg ggt ggt gee cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gec gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gec age gee tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 

170 175 180 

gee caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 

185 190 - 195 

tac tac gaa tec ggc tgc aac cca gee acc gga etc ggc gec gec cga 73 9 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gec cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 787 
Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu Glu He Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gee caa aag aac gaa aac cca etc ggt ccc tac cgc 835 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gee gtg gaa tec tac ttg gac tac caa gca 883 
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Lys Pro Asp Gin Arg 

250 

gac aag eta gta cag 
Asp Lys Leu Val Gin 

265 

gac gec etc aac cgc 
Asp Ala Leu Asn Arg 
280 

aag gca etc gaa tec 
1027 

Lys Ala Leu Glu Ser 
295 

acc gat att ttg tac 
1075 

Thr Asp lie Leu Tyr 
310 

ctg gga aat eta ctg 
1123 

Leu Gly Asn Leu Leu 

330 

gat get ttc etc acc 
1171 

Asp Ala Phe Leu Thr 

345 

ttc ttc age etc ate 
1210 

Phe Phe Ser Leu lie 
360 



Phe Ala Val Glu Ser Tyr 

255 

cgt ttc gac gec ggc tec 
Arg Phe Asp Ala Gly Ser 

270 

cac gac att ggt cgc gac 
His Asp lie Gly Arg Asp 
285 

ate aaa gtt cca gtc ctt 

lie Lys Val Pro Val Leu 
300 

ccc tac cac cag caa gaa 

Pro Tyr His Gin Gin Glu 
315 320 

gca atg gca aaa ate gta 

Ala Met Ala Lys lie Val 

335 

gaa age cgc caa atg gat 

Glu Ser Arg Gin Met Asp 

350 

tec cca gac gaa gac aac 

Ser Pro Asp Glu Asp Asn 
365 



Leu Asp Tyr Gin Ala 

260 

tac gtc ttg etc acc 931 
Tyr Val Leu Leu Thr 
275 

cgc gga ggc etc aac 979 
Arg Gly Gly Leu Asn 
290 

gtc gca ggc gta gat 

Val Ala Gly Val Asp 
305 

cac etc tec aga aac 

His Leu Ser Arg Asn 

325 

tec cct gtc ggc cac 

Ser Pro Val Gly His 

340 

cgc ate gtg agg aac 

Arg He Val Arg Asn 
355 

cct teg 

Pro Ser 
370 



<210> 180 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu He Gin Ala He Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn "Ala Glu He Ala 

20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val - Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 

Tyr Cys Val He Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 

85 90 95 
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Gly Pro Gly Ser 

100 

Pro Ala Thr Ser 
115 

Asp Ala Leu Gly 
130 

Gly Gly Ala Arg 
145 

Gly Ala Ala Ala 



He Gly He Gin 

180 

Trp His Glu Gly 
195 

Leu Gly Ala Ala 
210 

Glu He Asp Glu 
225 

Leu Gly Pro Tyr 



Leu Asp Tyr Gin 

260 

Tyr Val Leu Leu 
275 

Arg Gly Gly Leu 
290 

Val Ala Gly Val 
305 

His Leu Ser Arg 



Ser Pro Val Gly 

340 

Arg He Val Arg 
355 

Pro Ser 
370 



Met His Pro Asp 



He Arg Asp Gin 

120 

He Thr Thr Val 
135 

Thr Leu Glu Trp 
150 

Val Leu Ala Val 
165 

Ser Ala Gin He 



Asn Tyr Tyr Glu 

200 

Arg Arg He Ala 
215 

Arg Phe Gly Thr 
230 

Arg Lys Pro Asp 
245 

Ala Asp Lys Leu 



Thr Asp Ala Leu 

280 

Asn Lys Ala Leu 
295 

Asp Thr Asp He 
310 

Asn Leu Gly Asn 
325 

His Asp Ala Phe 



Asn Phe Phe Ser 

360 



Gly Asn Phe Trp 
105 

Val Asn Ala Glu 



Ala Ala Val Leu 

140 

Ala Ala Met Tyr 
155 

Ser Ala Arg Ala 
170 

Lys Ala He Glu 
185 

Ser Gly Cys Asn 



His Leu Thr Tyr 

220 

Lys Ala Gin Lys 
235 

Gin Arg Phe Ala 
250 

Val Gin Arg Phe 
265 

Asn Arg His Asp 



Glu Ser He Lys 

300 

Leu Tyr Pro Tyr 
315 

Leu Leu Ala Met 
330 

Leu Thr Glu Ser 
345 

Leu He Ser Pro 



Gly Asn Arg Phe 
110 

Lys Gin Phe Leu 
125 

Gly Gly Ser Met 



Pro Glu Thr Val 

160 

Ser Ala Trp Gin 
175 

Asn Asp His His 
190 

Pro Ala Thr Gly 
205 

Arg Gly Glu Leu 



Asn Glu Asn Pro 

240 

Val Glu Ser Tyr 
255 

Asp Ala Gly Ser 
270 

He Gly Arg Asp 
285 

Val Pro Val Leu 



His Gin Gin Glu 

320 

Ala Lys He Val 
335 

Arg Gin Met Asp 
350 

Asp Glu Asp Asn 
365 



<210> 181 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (748) 

<223> RXC01207 

<400> 181 

cttcatgatc tcaccggcag agcgcgtttt gttacagcgc gtaaactgtg actttgaaaa 60 

atttttgaac aatccgtaca ccaacttcag gagaaaaaca gtg age aga ate tat 115 

Val Ser Arg lie Tyr 
1 5 

gac tgt gec gac caa gac tec cgt gca gca ggc eta aag gcg get gtc 163 
Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly Leu Lys Ala Ala Val 

10 15 20 

gat gca gtc aaa gee ggt cag etc gtt gtc ctt ccc acg gat ace ctt 211 
Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu Pro Thr Asp Thr Leu 

25 30 35 

tat gga etc ggc tgc gac get ttc aac aac gag gca gta gec aac ctt 259 
Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu Ala Val Ala Asn Leu 
40 45 50 

ctg gec acc aaa cac cgt ggc ccc gat atg ccc gtt cca gtg etc gtc 307 
Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro Val Pro Val Leu Val 
55 60 65 

ggc age tgg gac acc att caa gga ctt gtg cac tec tat tct gcg cag 355 
Gly Ser Trp Asp Thr lie Gin Gly Leu Val His Ser Tyr Ser Ala Gin 
70 75 80 85 

gca aaa gcg ctt gtg gag gcg ttc tgg cct ggt gga ctg tec ate ate 403 
Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly Gly Leu Ser lie lie 

90 95 100 

gtt ccg cag gca cca age ctt ccg tgg aac ctt ggc gat acc cgt ggc 451 
Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu Gly Asp Thr Arg Gly 

105 110 115 

acc gta atg ctg cgc atg cca ctg cac cca gtt gee att gaa ttg ctg 499 
Thr Val Met Leu Arg Met Pro Leu His Pro Val Ala lie Glu Leu Leu 
120 125 130 

cgc caa acc gga cca atg get gtc tec tec gee aac ate tec gga cat 547 
Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala Asn lie Ser Gly His 
135 140 145 

act cct cca acc acc gtg ctg gag get cgt cag cag etc aac caa aat 595 
Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin Gin Leu Asn Gin Asn 
150 155 160 165 

gtc get gtc tac etc gat ggt ggc gaa tgc gcg ctg gee acc cct tea 643 
Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala Leu Ala Thr Pro Ser 

170 175 180 

acc ate gtg gat att tea ggc ccc gca cca aag att ttg cgt gag ggt 691 
Thr lie Val Asp lie Ser Gly Pro Ala Pro Lys lie Leu Arg Glu Gly 

185 190 195 

gec ate age gca gaa cgc gtt ggc gaa gta ctt gga gtg teg gca gaa 739 
Ala lie Ser Ala Glu Arg Val Gly Glu Val Leu Gly Val Ser Ala Glu 
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200 



205 



210 



age ctg cgc taaatgggag teggtttege ggg 
Ser Leu Arg 
215 



771 



<210> 182 
<211> 216 
<212> PRT 



<213> Corynebacterium glutamicum 



<400> 182 



Val Ser 
1 

Leu Lys 
Pro Thr 

Ala Val 
50 

Val Pro 
65 

Ser Tyr 

Gly Leu 

Gly Asp 

Ala lie 
130 

Asn lie 
145 

Gin Leu 

Leu Ala 

lie Leu 

Gly Val 
210 



Arg lie Tyr Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly 

5 10 15 

Ala Ala Val Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu 
20 25 30 

Asp Thr Leu Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu 
35 40 45 

Ala Asn Leu Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro 

55 60 

Val Leu Val Gly Ser Trp Asp Thr lie Gin Gly Leu Val His 

70 75 80 

Ser Ala Gin Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly 
85 90 95 

Ser lie lie Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu 
100 105 110 

Thr Arg Gly Thr Val Met Leu Arg Met Pro Leu His Pro Val 
115 120 125 

Glu Leu Leu Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala 

135 140 

Ser Gly His Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin 



Asn Gin Asn Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala 
165 170 175 

Thr Pro Ser Thr lie Val Asp lie Ser Gly "Pro Ala Pro Lys 
180 185 190 

Arg Glu Gly Ala lie Ser Ala Glu Arg Val Gly Glu Val Leu 
195 200 205 

Ser Ala Glu Ser Leu Arg 



<210> 183 
<211> 1419 
<212> DNA 



<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXC00152 

<400> 183 

gtcattgata tccaaggcac gaccgcgatt gtatggaaag aagcctaaat ttttaacaat 60 

caaatagtac tggccattcc caactaaaac tggagtaacg atg aca gga eta ate 115 

Met Thr Gly Leu lie 
1 5 

etc gee ata gtt ttc ctg gtc ttt gtc gee gtc gtg gtg ate aag tec 163 
Leu Ala lie Val Phe Leu Val Phe Val Ala Val Val Val lie Lys Ser 

10 15 20 

ata gee ctg att ccc cag ggt gaa gee gee gtc att gaa cgc ctt ggt 211 
lie Ala Leu lie Pro Gin Gly Glu Ala Ala Val lie Glu Arg Leu Gly 

25 30 35 

age tac acc cgc acc gtt tea ggt ggc ctg acc ctg ctg gtt cca ttc 259 
Ser Tyr Thr Arg Thr Val Ser Gly Gly Leu Thr Leu Leu Val Pro Phe 
40 45 50 

gtg gac cga gta cgc gca agg ate gac acc cgt gag cgc gtg gtc tea 307 
Val Asp Arg Val Arg Ala Arg lie Asp Thr Arg Glu Arg Val Val Ser 
55 60 65 

ttc cca ccg cag get gtt att acc caa gac aac ctg acc gtg gec ate 355 
Phe Pro Pro Gin Ala Val lie Thr Gin Asp Asn Leu Thr Val Ala lie 
70 75 80 85 

gat ate gtg gtg acc ttc caa ate aac gaa cca gag cgc gee ate tac 403 
Asp He Val Val Thr Phe Gin He Asn Glu Pro Glu Arg Ala He Tyr 

90 95 100 

ggc gtg gac aac tac ate gtc ggt gtg gag cag att tct gta gca aca 451 
Gly Val Asp Asn Tyr He Val Gly Val Glu Gin He Ser Val Ala Thr 

105 110 115 

ctt cga gac gtt gtc ggt ggc atg acc ctg gaa gaa acc etc act tea 499 
Leu Arg Asp Val Val Gly Gly Met Thr Leu Glu Glu Thr Leu Thr Ser 
120 125 130 

cgt gac gtg ate aac cgc cgc etc cgt ggc gag etc gat gca gca acc 547 
Arg Asp Val He Asn Arg Arg Leu . Arg Gly Glu Leu Asp Ala Ala Thr 
135 140 145 " 

acc aaa tgg ggc ctg cgc ate age cgt gtg gaa eta aag gca att gat 595 
Thr Lys Trp Gly Leu Arg He Ser Arg Val Glu Leu Lys Ala He Asp 
150 155 160 • 165 

ccg cca cca tec ate cag caa teg atg gaa aag cag atg aag gca gac 643 
Pro Pro Pro Ser He Gin Gin Ser Met Glu Lys Gin Met Lys Ala Asp 

170 175 180 

cgt gaa aag cgc gee acc att ttg acc gca gaa ggt cag cgc gaa gee 691 
Arg Glu Lys Arg Ala Thr He Leu Thr Ala Glu Gly Gin Arg Glu Ala 

185 190 195 

gac ate aaa act gee gaa ggt gaa aag caa gec aag ate etc caa get 739 
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Asp lie Lys Thr Ala Glu Gly Glu Lys Gin Ala Lys lie Leu Gin Ala 
200 205 210 

gag ggt gaa aag cac gca tec ate ctg aac gca gaa gca gaa cgc caa 787 
Glu Gly Glu Lys His Ala Ser lie Leu Asn Ala Glu Ala Glu Arg Gin 
215 220 225 

gcg atg ate ctg cgc gec gaa ggt gaa cgc gca gca cgc tac etc cag 835 
Ala Met lie Leu Arg Ala Glu Gly Glu Arg Ala Ala Arg Tyr Leu Gin 
230 235 240 245 

gcg cag ggt gaa gec cga gca ate caa aag gtc aac gca gca ate aag 883 
Ala Gin Gly Glu Ala Arg Ala lie Gin Lys Val Asn Ala Ala lie Lys 

250 255 260 

tct gec aag ttg ace cca gag gtt ctt get tat caa tac etc gaa aag 931 
Ser Ala Lys Leu Thr Pro Glu Val Leu Ala Tyr Gin Tyr Leu Glu Lys 

265 270 275 

ctt cct aag ate gca gag ggc aac gec tec aag atg tgg gtc ate cca 979 
Leu Pro Lys lie Ala Glu Gly Asn Ala Ser Lys Met Trp Val lie Pro 
280 285 290 

age cag ttc tec gat tct ctg gaa ggt ttt gcg aag cag ttc ggc gca 
1027 

Ser Gin Phe Ser Asp Ser Leu Glu Gly Phe Ala Lys Gin Phe Gly Ala 
295 300 305 

aag gat gca gaa ggt gtc ttc cgc tac gaa cca aac acc gtg gat gaa 
1075 

Lys Asp Ala Glu Gly Val Phe Arg Tyr Glu Pro Asn Thr Val Asp Glu 

310 315 320 325 

gaa acc cgc gac ate gca aac gee gac aac gtg gaa gac tgg ttc tec 
1123 

Glu Thr Arg Asp lie Ala Asn Ala Asp Asn Val Glu Asp Trp Phe Ser 

330 335 340 

acc gaa tea gac cct gaa ate gca gca gca gtc gee gca gca aac gee 
1171 

Thr Glu Ser Asp Pro Glu lie Ala Ala Ala Val Ala Ala Ala Asn Ala 

345 350 355 

gtg gec aac aag cca gtc gat cca gaa ccc ggt gag ate ctt tec aag 
1219 

Val Ala Asn Lys Pro Val Asp Pro Glu Pro Gly Glu lie Leu Ser Lys 
360 365 370 

aag acc gca cga cgc gtt gaa cct gaa gca gta ttg gag get ttg caa 
1267 

Lys Thr Ala Arg Arg Val Glu Pro Glu Ala Val Leu Glu Ala Leu Gin 
375 380 385 

aac gga acc act aca caa cct gag gtt gag gca gca cct cct acc gca 
1315 

Asn Gly Thr Thr Thr Gin Pro Glu Val Glu Ala Ala Pro Pro Thr Ala 
390 395 400 405 

aac ttc gee caa gaa ttc cct gca cca cag gca aac cct gaa gat tac 
1363 

Asn Phe Ala Gin Glu Phe Pro Ala Pro Gin Ala Asn Pro Glu Asp Tyr 
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410 415 420 

tec gac caa cac cga gag aat cct tac gga aac taatcaggca taagaaaagg 
1416 

Ser Asp Gin His Arg Glu Asn Pro Tyr Gly Asn 

425 430 

egg 
1419 



<210> 184 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Met Thr Gly Leu lie Leu Ala lie Val Phe Leu Val Phe Val Ala Val 
15 10 15 

Val Val lie Lys Ser lie Ala Leu He Pro Gin Gly Glu Ala Ala Val 

20 25 30 

He Glu Arg Leu Gly Ser Tyr Thr Arg Thr Val Ser Gly Gly Leu Thr 
35 40 45 

Leu Leu Val Pro Phe Val Asp Arg Val Arg Ala Arg He Asp Thr Arg 
50 55 60 

Glu Arg Val Val Ser Phe Pro Pro Gin Ala Val He Thr Gin Asp Asn 
65 70 75 80 

Leu Thr Val Ala He Asp He Val Val Thr Phe Gin He Asn Glu Pro 

85 90 95 

Glu Arg Ala He Tyr Gly Val Asp Asn Tyr He Val Gly Val Glu Gin 

100 105 110 

He Ser Val Ala Thr Leu Arg Asp Val Val Gly Gly Met Thr Leu Glu 
115 120 125 

Glu Thr Leu Thr Ser Arg Asp Val He Asn Arg Arg Leu Arg Gly Glu 
130 135 140 

Leu Asp Ala Ala Thr Thr Lys Trp Gly Leu Arg He Ser Arg Val Glu 
145 150 155 160 

Leu Lys Ala He Asp Pro Pro Pro Ser He Gin Gin Ser Met Glu Lys 

165 170 175 

Gin Met Lys Ala Asp Arg Glu Lys Arg Ala Thr He Leu Thr Ala Glu 

180 185 190 

Gly Gin Arg Glu Ala Asp He Lys Thr Ala Glu Gly Glu Lys Gin Ala 
195 200 205 

Lys He Leu Gin Ala Glu Gly Glu Lys His Ala Ser He Leu Asn Ala 
210 215 220 

Glu Ala Glu Arg Gin Ala Met He Leu Arg Ala Glu Gly Glu Arg Ala 
225 230 235 240 
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Ala Arg Tyr Leu 



Asn Ala Ala lie 

260 

Gin Tyr Leu Glu 
275 

Met Trp Val lie 
290 

Lys Gin Phe Gly 
305 

Asn Thr Val Asp 



Glu Asp Trp Phe 

340 

Ala Ala Ala Asn 
355 

Glu lie Leu Ser 
370 

Leu Glu Ala Leu 
385 

Ala Pro Pro Thr 



Asn Pro Glu Asp 

420 



Gin Ala Gin Gly 
245 

Lys Ser Ala Lys 



Lys Leu Pro Lys 

280 

Pro Ser Gin Phe 
295 

Ala Lys Asp Ala 
310 

Glu Glu Thr Arg 
325 

Ser Thr Glu Ser 



Ala Val Ala Asn 

360 

Lys Lys Thr Ala 
375 

Gin Asn Gly Thr 
390 

Ala Asn Phe Ala 
405 

Tyr Ser Asp Gin 



Glu Ala Arg Ala 
250 

Leu Thr Pro Glu 
265 

lie Ala Glu Gly 



Ser Asp Ser Leu 

300 

Glu Gly Val Phe 
315 

Asp lie Ala Asn 
330 

Asp Pro Glu lie 
345 

Lys Pro Val Asp 



Arg Arg Val Glu 

380 

Thr Thr Gin Pro 
395 

Gin Glu Phe Pro 
410 

His Arg Glu Asn 
425 



lie Gin Lys Val 
255 

Val Leu Ala Tyr 
270 

Asn Ala Ser Lys 
285 

Glu Gly Phe Ala 



Arg Tyr Glu Pro 

320 

Ala Asp Asn Val 
335 

Ala Ala Ala Val 
350 

Pro Glu Pro Gly 
365 

Pro Glu Ala Val 



Glu Val Glu Ala 

400 

Ala Pro Gin Ala 
415 

Pro Tyr Gly Asn 
430 



<210> 185 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1147) 
<223> RXA00115 

<400> 185 

tggattctcg agtctgtaca cccttgatca aagcccgagt gttccgtaga ttaactttgt 60 

cgtatattgt gacctacacc ccatactgtt aggagttttc atg etc gac aat agt 115 

Met Leu Asp Asn Ser 
1 5 

ttt tac acc gca gag gtt cag ggc cca tac gaa acc get tec att ggc 163 
Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu Thr Ala Ser lie Gly 

10 15 20 
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egg etc gaa etc gaa gaa ggg ggt gtg att gag gat tgc tgg ttg get 211 
Arg Leu Glu Leu Glu Glu Gly Gly Val lie Glu Asp Cys Trp Leu Ala 

25 30 35 

tac get aca get gga acg etc aac gag gac aag tec aac gee ate etc 259 
Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys Ser Asn Ala lie Leu 
40 45 50 

att ccg acg tgg tac tec gga ace cat cag ace tgg ttc cag cag tac 307 
lie Pro Thr Trp Tyr Ser Gly Thr His Gin Thr Trp Phe Gin Gin Tyr 
55 60 65 

ate ggc act gat cat gcg ctg gat cca tea aag tat ttc ate ate tec 355 
He Gly Thr Asp His Ala Leu Asp Pro Ser Lys Tyr Phe He He Ser 
70 75 80 85 

ate aac caa ate ggt aat ggt ttg teg gtc tec cct gee aac acg get 403 
He Asn Gin He Gly Asn Gly Leu Ser Val Ser Pro Ala Asn Thr Ala 

90 95 100 

gat gac age ate teg atg tec aag ttc ccg aat gtt cgc att ggt gat 451 
Asp Asp Ser lie Ser Met Ser Lys Phe Pro Asn Val Arg He Gly Asp 

105 110 115 

gat gtc gtt gee cag gac egg etc ttg cgc caa gag ttt ggt att ace 499 
Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin Glu Phe Gly He Thr 
120 125 130 

gag etc ttt gee gtc gtt ggt ggt teg atg ggt gcg cag caa acc tat 547 
Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly Ala Gin Gin Thr Tyr 
135 140 145 

gag tgg att gtt cgc ttc cct gac caa gtt cat cga gca get ccg ate 595 
Glu Trp He Val Arg Phe Pro Asp Gin Val His Arg Ala Ala Pro He 
150 155 160 165 

gcg ggc act gcg aag aac act cct cat gat ttc ate ttc acc cag act 643 
Ala Gly Thr Ala "Lys Asn Thr Pro His Asp Phe He Phe Thr Gin Thr 

170 175 180 

ctt aat gag acc gtt gag gee gat cca ggg ttc aat ggc ggc gaa tac 691 
Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe Asn Gly Gly Glu Tyr 

185 190 195 

tec tec cat gaa gag gta get gat gga ctt cgc cgt caa teg cat ctt 739 
Ser Ser His Glu Glu Val Ala Asp Gly Leu Arg Arg Gin Ser His Leu 
200 205 210 

tgg get gee atg gga ttt tec aca gag ttc tgg aag cag gag gca tgg 787 
Trp Ala Ala Met Gly Phe Ser Thr Glu Phe Trp Lys Gin Glu Ala Trp 
215 220 225 

cgt cgc ctg gga ctt gaa agt aag gag tea gtg etc gcg gac ttc ctg 835 
Arg Arg Leu Gly Leu Glu Ser Lys Glu Ser Val Leu Ala Asp Phe Leu 
230 235 240 245 

gat ccg ctg ttc atg tec atg gat cct aat acc ttg etc aac aac get 883 
Asp Pro Leu Phe Met Ser Met Asp Pro Asn Thr Leu Leu Asn Asn Ala 

250 255 260 
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tgg aag tgg cag cat ggc gat gtc tct cgc cac acc ggc ggc gac ttg 931 
Trp Lys Trp Gin His Gly Asp Val Ser Arg His Thr Gly Gly Asp Leu 

265 270 275 

gca gcg get ctt ggc cga gtg aag get aag acc ttc gtt atg ccc ate 979 
Ala Ala Ala Leu Gly Arg Val Lys Ala Lys Thr Phe Val Met Pro lie 
280 285 290 

age gag gac atg ttc ttt cct gtt cgt gac tgt gec gca gaa caa gca 
1027 

Ser Glu Asp Met Phe Phe Pro Val Arg Asp Cys Ala Ala Glu Gin Ala 
295 300 305 

etc ate cca ggc age gag ctt cga gtg ate gaa gac ate gee ggt cac 
1075 

Leu lie Pro Gly Ser Glu Leu Arg Val lie Glu Asp lie Ala Gly His 
310 315 320 325 

ctt ggg ctt ttt aac gtc tct gag aat tac ate cca cag ate gac aaa 
1123 

Leu Gly Leu Phe Asn Val Ser Glu Asn Tyr lie Pro Gin lie Asp Lys 

330 335 340 

aat ctg aaa gag ctg ttc gag age taaacactga tgtcaaagag cct 
1170 

Asn Leu Lys Glu Leu Phe Glu Ser 

345 



<210> 186 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Leu Asp Asn Ser Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu 
15 10 15 

Thr Ala Ser lie Gly Arg Leu Glu Leu Glu Glu Gly Gly Val lie Glu 

20 25 30 

Asp Cys Trp Leu Ala Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys 
35 40 45 

Ser Asn Ala lie Leu lie Pro Thr Trp Tyr Ser Gly Thr His Gin Thr 
50 55 60 

Trp Phe Gin Gin Tyr He Gly Thr Asp His Ala Leu Asp Pro Ser Lys 
65 70 75 80 

Tyr Phe He He Ser He Asn Gin He Gly Asn Gly Leu Ser Val Ser 

85 90 95 

Pro Ala Asn Thr Ala Asp Asp Ser He Ser Met Ser Lys Phe Pro Asn 

100 105 110 

Val Arg He Gly Asp Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin 
115 120 125 

Glu Phe Gly He Thr Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly 
130 135 140 
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Ala Gin Gin Thr 
145 

Arg Ala Ala Pro 



lie Phe Thr Gin 

180 

Asn Gly Gly Glu 
195 

Arg Gin Ser His 
210 

Lys Gin Glu Ala 
225 

Leu Ala Asp Phe 



Leu Leu Asn Asn 

260 

Thr Gly Gly Asp 
275 

Phe Val Met Pro 
290 

Ala Ala Glu Gin 
305 

Asp lie Ala Gly 



Pro Gin lie Asp 

340 



Tyr Glu Trp lie 
150 

lie Ala Gly Thr 
165 

Thr Leu Asn Glu 



Tyr Ser Ser His 

200 

Leu Trp Ala Ala 
215 

Trp Arg Arg Leu 
230 

Leu Asp Pro Leu 
245 

Ala Trp Lys Trp 



Leu Ala Ala Ala 

280 

lie Ser Glu Asp 
295 

Ala Leu lie Pro 
310 

His Leu Gly Leu 
325 

Lys Asn Leu Lys 



Val Arg Phe Pro 
155 

Ala Lys Asn Thr 
170 

Thr Val Glu Ala 
185 

Glu Glu Val Ala 



Met Gly Phe Ser 

220 

Gly Leu Glu Ser 
235 

Phe Met Ser Met 
250 

Gin His Gly Asp 
265 

Leu Gly Arg Val 



Met Phe Phe Pro 

300 

Gly Ser Glu Leu 
315 

Phe Asn Val Ser 
330 

Glu Leu Phe Glu 
345 



Asp Gin Val His 

160 

Pro His Asp Phe 
175 

Asp Pro Gly Phe 
190 

Asp Gly Leu Arg 
205 

Thr Glu Phe Trp 



Lys Glu Ser Val 

240 

Asp Pro Asn Thr 
255 

Val Ser Arg His 
270 

Lys Ala Lys Thr 
285 

Val Arg Asp Cys 



Arg Val lie Glu 

320 

Glu Asn Tyr lie 
335 

Ser 



<210> 187 
<211> 1254 
<212> DNA 

<213> Corynebacteriuni glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> RXN00403 

<400> 187 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 

10 15 20 
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gcc gga gca ate att aca aac get gaa ate gec tat cac cgc tgg ggt 211 
Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala Tyr His Arg Trp Gly 

25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu He Glu 
40 * 45 50 

cac gcc etc act gga gat tec aac gca gcc gat tgg tgg get gac ttg 307 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gcc ate aac act gat att tac tgc gtg ate tgt 355 
Leu Gly Pro Gly Lys Ala He Asn Thr Asp He Tyr Cys Val He Cys 
70 75 80 85 

ace aac gtc ate ggt ggt tgc aac ggt tec ace gga cct ggc tec atg 403 
Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 

90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gcc acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser He 

105 110 115 

cgt gat cag gta aac gcc gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 

acc acg gtc gcc gca gta ctt ggt ggt tec atg ggt ggt gcc cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gcc gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gcc age gcc tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 

170 175 180 

gcc caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 

185 190 195 

tac tac gaa tec ggc tgc aac cca gcc acc gga etc ggc gcc gcc cga 739 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gcc cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 787 
Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu Glu He Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gcc caa aag aac gaa aac cca etc ggt ccc tac cgc 835 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 883 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 

250 255 260 
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gac aag eta gta cag cgt ttc gac gec ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 

265 270 275 

gac gec etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 
1027 

Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 

acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 
1075 

Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 
1123 

Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 

330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 
1171 

Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 

345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg acc tac ate 
1219 

Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser Thr Tyr lie 
360 365 370 

gag ttc tac ate taataggtat ttacgacaaa tag 
1254 

Glu Phe Tyr lie 
375 



<210> 188 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu He Gin Ala He Gly 
1 5 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 

20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 

Tyr Cys Val He Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 
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Gly Pro Gly Ser 

100 

Pro Ala Thr Ser 
115 

Asp Ala Leu Gly 
130 

Gly Gly Ala Arg 
145 

Gly Ala Ala Ala 



lie Gly lie Gin 

180 

Trp His Glu Gly 
195 

Leu Gly Ala Ala 
210 



Glu lie Asp Glu 
225 

Leu Gly Pro Tyr 



Leu Asp Tyr Gin 

260 

Tyr Val Leu Leu 
275 

Arg Gly Gly Leu 
290 

Val Ala Gly Val 
305 

His Leu Ser Arg 



Ser Pro Val Gly 

340 

Arg lie Val Arg 
355 

Pro Ser Thr Tyr 
370 



Met His Pro Asp 



lie Arg Asp Gin 

120 

lie Thr Thr Val 
135 

Thr Leu Glu Trp 
150 

Val Leu Ala Val 
165 

Ser Ala Gin lie 



Asn Tyr Tyr Glu 

200 

Arg Arg lie Ala 
215 

Arg Phe Gly Thr 
230 

Arg Lys Pro Asp 
245 

Ala Asp Lys Leu 



Thr Asp Ala Leu 

280 

Asn Lys Ala Leu 
295 

Asp Thr Asp lie 
310 

Asn Leu Gly Asn 
325 

His Asp Ala Phe 



Asn Phe Phe Ser 

360 

lie Glu Phe Tyr 
375 



90 

Gly Asn Phe Trp 
105 

Val Asn Ala Glu 



Ala Ala Val Leu 

140 

Ala Ala Met Tyr 
155 

Ser Ala Arg Ala 
170 

Lys Ala lie Glu 
185 

Ser Gly Cys Asn 



His Leu Thr Tyr 

220 

Lys Ala Gin Lys 
235 

Gin Arg Phe Ala 
250 

Val Gin Arg Phe 
265 

Asn Arg His Asp 



Glu Ser lie Lys 

300 

Leu Tyr Pro Tyr 
315 

Leu Leu Ala Met 
330 

Leu Thr Glu Ser 
345 

Leu lie Ser Pro 



lie 



95 

Gly Asn Arg Phe 
110 

Lys Gin Phe Leu 
125 

Gly Gly Ser Met 



Pro Glu Thr Val 

160 

Ser Ala Trp Gin 
175 

Asn Asp His His 
190 

Pro Ala Thr Gly 
205 

Arg Gly Glu Leu 



Asn Glu Asn Pro 

240 

Val Glu Ser Tyr 
255 

Asp Ala Gly Ser 
270 

lie Gly Arg Asp 
285 

Val Pro Val Leu 



His Gin Gin Glu 

320 

Ala Lys lie Val 
335 

Arg Gin Met Asp 
350 

Asp Glu Asp Asn 
365 



<210> 189 
<211> 1210 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1210) 
<223> FRXA00403 

<400> 189 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 

10 15 20 

gec gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 
Ala Gly Ala He He Thr Asn Ala Glu He Ala Tyr His Arg Trp Gly 

25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu He Glu 
40 45 50 

cac gee etc act gga gat tec aac gca gee gat tgg tgg get gac ttg 307 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gee ate aac act gat att tac tgc gtg ate tgt 355 
Leu Gly Pro Gly Lys Ala He Asn Thr Asp He Tyr Cys Val He Cys 
70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 
Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 

90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gee acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser He 

105 110 115 

cgt gat cag gta aac gee gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 

acc acg gtc gec gca gta ctt ggt ggt tec atg ggt ggt gee cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly "Gly Ala Arg Thr 
135 140 145 

eta gag tgg gee gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gee age gec tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 

170 175 180 

gee caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 

185 190 195 
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tac tac gaa tec ggc tgc 

Tyr Tyr Glu Ser Gly Cys 
200 

cgc ate gee cac etc acc 

Arg lie Ala His Leu Thr 
215 

ttc ggc acc aaa gec caa 

Phe Gly Thr Lys Ala Gin 

230 235 

aag ccc gac cag cgc ttc 
Lys Pro Asp Gin Arg Phe 

250 

gac aag eta gta cag cgt 
Asp Lys Leu Val Gin Arg 

265 

gac gec etc aac cgc cac 
Asp Ala Leu Asn Arg His 
280 

aag gca etc gaa tec ate 
1027 

Lys Ala Leu Glu Ser lie 
295 

acc gat att ttg tac ccc 
1075 

Thr Asp lie Leu Tyr Pro 
310 315 

ctg gga aat eta ctg gca 
1123 

Leu Gly Asn Leu Leu Ala 

330 

gat get ttc etc acc gaa 
1171 

Asp Ala Phe Leu Thr Glu 

345 

ttc ttc age etc ate tec 
1210 

Phe Phe Ser Leu lie Ser 
360 



aac cca gee acc gga etc 
Asn Pro Ala Thr Gly Leu 
205 

tac cgt ggc gaa eta gaa 
Tyr Arg Gly Glu Leu Glu 
220 225 

aag aac gaa aac cca etc 
Lys Asn Glu Asn Pro Leu 

240 

gee gtg gaa tec tac ttg 
Ala Val Glu Ser Tyr Leu 

255 

ttc gac gee ggc tec tac 
Phe Asp Ala Gly Ser Tyr 
270 

gac att ggt cgc gac cgc 
Asp lie Gly Arg Asp Arg 
285 

aaa gtt cca gtc ctt gtc 

Lys Val Pro Val Leu Val 
300 305 

tac cac cag caa gaa cac 

Tyr His Gin Gin Glu His 

320 

atg gca aaa ate gta tec 

Met Ala Lys lie Val Ser 

335 

age cgc caa atg gat cgc 

Ser Arg Gin Met Asp Arg 
350 

cca gac gaa gac aac cct 

Pro Asp Glu Asp Asn Pro 
365 



ggc gee gee cga 73 9 

Gly Ala Ala Arg 

210 

ate gac gaa cgc 787 
lie Asp Glu Arg 



ggt ccc tac cgc 835 
Gly Pro Tyr Arg 

245 

gac tac caa gca 883 
Asp Tyr Gin Ala 
260 

gtc ttg etc acc 931 
Val Leu Leu Thr 
275 

gga ggc etc aac 979 

Gly Gly Leu Asn 

290 

gca ggc gta gat 
Ala Gly Val Asp 



etc tec aga aac 

Leu Ser Arg Asn 

325 

cct gtc ggc cac 

Pro Val Gly His 
340 

ate gtg agg aac 

lie Val Arg Asn 
355 

teg 

Ser 
370 



<210> 190 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly 
1 5 10 15 

Asp Val Ser Thr Glu Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala 

20 25 30 
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Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu lie Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie 
65 70 75 80 

Tyr Cys Val lie Cys Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr 

85 90 95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 

100 105 HO 

Pro Ala Thr Ser lie Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly lie Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
145 150 155 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin 

165 170 175 

lie Gly lie Gin Ser Ala Gin lie Lys Ala lie Glu Asn Asp His His 

180 185 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly 
195 200 205 

Leu Gly Ala Ala Arg Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu 
210 215 220 

Glu lie Asp Glu Arg Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 
225 230 235 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr 

245 250 255 

Leu Asp Tyr Gin Ala Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser 

260 265 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp 
275 280 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu 
290 295 300 

Val Ala Gly Val Asp Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu 
305 310 315 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val 

32 5 330 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 

340 345 350 
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Arg lie Val Arg Asn Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser 
370 



<210> 191 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXS03158 

<400> 191 

caaagctcac cgaaggcacc aacgccaagt tggttgttga caacaccttg gcatccccat 60 

acctgcagca gccactaaaa ctcggcgcac acgcaagtcc ttg cac tec acc acc 115 

Leu His Ser Thr Thr 
1 5 

aag tac ate gaa gga cac tec gac gtt gtt ggc ggc ctt gtg ggt acc 163 
Lys Tyr lie Glu Gly His Ser Asp Val Val Gly Gly Leu Val Gly Thr 

10 15 20 

aac gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate 211 
Asn Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie 

25 30 35 

gga ccg ate cca tea gtt ttc gat gca tac ctg acc gee cgt ggc etc 259 
Gly Pro lie Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu 
40 45 50 

aag acc ctt gca gtg cgc atg gat cgc cac tgc gac aac gca gaa aag 307 
Lys Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys 
55 60 65 

ate gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac 355 
lie Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr 
70 75 80 85 

cca ggt ctg aag aac cac cca ggc cac gaa gtc gca gcg aag cag atg 403 
Pro Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met 

90 95 ~ 100 

aag cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa 451 
Lys Arg Phe Gly Gly Met lie Ser Val Arg Phe Ala Gly Gly Glu Glu 

105 110 115 

gca get aag aag ttc tgt acc tec acc aaa ctg ate tgt ctg gee gag 499 
Ala Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu lie Cys Leu Ala Glu 
120 125 130 

tec etc ggt ggc gtg gaa tec etc ctg gag cac cca gca acc atg acc 547 
Ser Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr 
135 140 145 

cac cag tea get gee ggc tct cag etc gag gtt ccc cgc gac etc gtg 595 
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His Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val 
150 155 160 165 

cgc ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc 643 
Arg lie Ser lie Gly lie Glu Asp lie Glu Asp Leu Leu Ala Asp Val 

170 175 180 

gag cag gee etc aat aac ctt tagaaactat ttggcggcaa gca 687 
Glu Gin Ala Leu Asn Asn Leu 

185 



<210> 192 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Leu His Ser Thr Thr Lys Tyr lie Glu Gly His Ser Asp Val Val Gly 
15 10 15 

Gly Leu Val Gly Thr Asn Asp Gin Glu Met Asp Glu Glu Leu Leu Phe 

20 25 30 

Met Gin Gly Gly lie Gly Pro lie Pro Ser Val Phe Asp Ala Tyr Leu 
35 * 40 45 

Thr Ala Arg Gly Leu Lys Thr Leu Ala Val Arg Met Asp Arg His Cys 
50 55 60 

Asp Asn Ala Glu Lys lie Ala Glu Phe Leu Asp Ser Arg Pro Glu Val 
65 70 75 80 

Ser Thr Val Leu Tyr Pro Gly Leu Lys Asn His Pro Gly His Glu Val 

85 90 95 

Ala Ala Lys Gin Met Lys Arg Phe Gly Gly Met lie Ser Val Arg Phe 

100 105 110 

Ala Gly Gly Glu Glu Ala Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu 
115 120 125 

lie Cys Leu Ala Glu Ser Leu Gly Gly Val Glu Ser Leu Leu Glu His 
130 135 140 

Pro Ala Thr Met Thr His Gin Ser Ala Ala Gly Ser Gin Leu Glu Val 
145 150 155 ' 160 

Pro Arg Asp Leu Val Arg lie Ser lie Gly lie Glu Asp lie Glu Asp 

165 170 175 

Leu Leu Ala Asp Val Glu Gin Ala Leu Asn Asn Leu 

180 185 



<210> 193 
<211> 617 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (594) 

<223> FRXA00254 

<400> 193 

cag cca eta aaa etc ggc gca cac gca gtc ttg cac tec ace ace aag 48 
Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 

tac ate gga gga cac tec gac gtt gtt ggc ggc ctt gtg gtt ace aac 96 
Tyr lie Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 

20 25 30 

gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate gga 144 
Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie Gly 
35 40 45 

ccg ate cca tea gtt ttc gat gca tac ctg ace gee cgt ggc etc aag 192 
Pro lie Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 

ace ctt gca gtg cgc atg gat cgc cac tgc gac aac gca gaa aag ate 240 
Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys lie 
65 70 75 80 

gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac cca 288 
Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 

85 90 95 

ggt ctg aag aac cac cca ggc cac gaa gtc gca gcg aag cag atg aag 336 
Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 

100 105 110 

cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa gca 384 
Arg Phe Gly Gly Met lie Ser Val Arg Phe Ala Gly Gly Glu Glu Ala 
115 120 125 

get aag aag ttc tgt acc tec acc aaa ctg ate tgt ctg gee gag tec 432 
Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu lie Cys Leu Ala Glu Ser 
130 135 140 

etc ggt ggc gtg gaa tec etc ctg gag cac cca gca acc atg acc cac 480 
Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr His 
145 150 155 160 

cag tea get gee ggc tct cag etc gag gtt ccc cgc gac etc gtg cgc 528 
Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg ^Asp Leu Val Arg 

165 170 175 

ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc gag 576 
lie Ser lie Gly lie Glu Asp lie Glu Asp Leu Leu Ala Asp Val Glu 

180 185 190 

cag gee etc aat aac ctt tagaaactat ttggcggcaa gca 617 
Gin Ala Leu Asn Asn Leu 
195 



<210> 194 
<211> 198 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 194 

Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 

Tyr lie Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 

20 25 30 

Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly He Gly 
35 40 45 

Pro He Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 

Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys He 
65 70 75 80 

Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 

85 90 95 

Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 

100 105 110 

Arg Phe Gly Gly Met He Ser Val Arg Phe Ala Gly Gly Glu Glu Ala 
115 120 125 

Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu He Cys Leu Ala Glu Ser 
130 135 140 

Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr His 
145 150 155 160 

Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val Arg 

165 170 175 

He Ser He Gly He Glu Asp He Glu Asp Leu Leu Ala Asp Val Glu 

180 185 190 

Gin Ala Leu Asn Asn Leu 
195 



<210> 195 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1147) 
<223> RXA02532 

<400> 195 

gatgaatttt tacccaccat ctgtacctat taaccctgcg tggcgtccac ccacagtaac 60 

tgtgcaagcg ggacggccag ccagaactcc tggtgcgccg atg aac cca cct ate 115 

Met Asn Pro Pro He 
1 5 

acg ttg tec age act tat gtt cat gat tea gaa aaa get tat ggg cgc 163 
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Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu Lys Ala Tyr Gly Arg 

10 15 20 

gat ggc aat gat gga tgg ggt gca ttt gag get gec atg gga act eta 211 
Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala Ala Met Gly Thr Leu 

25 30 35 

gat ggt ggg ttc gcg gta tct tat tct tea ggt ttg gca gcg gca acg 259 
Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly Leu Ala Ala Ala Thr 
40 45 50 

teg att get gat ttg gtt cct act ggt ggc aca gtt gtt tta cct aaa 307 
Ser He Ala Asp Leu Val Pro Thr Gly Gly Thr Val Val Leu Pro Lys 
55 60 65 

get gec tat tat ggc gtg ace aat att ttc gec agg atg gaa gee cgc 355 
Ala Ala Tyr Tyr Gly Val Thr Asn He Phe Ala Arg Met Glu Ala Arg 
70 75 80 85 

gga agg ctg aag gtt cga act gtt gat gca gac aat acc gaa gaa gtg 403 
Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp Asn Thr Glu Glu Val 

90 95 100 

att get get get caa ggt gca gat gtg gtg tgg gtg gaa teg ate get 451 
He Ala Ala Ala Gin Gly Ala Asp Val Val Trp Val Glu Ser He Ala 

105 110 115 

aat ccg acg atg gtg gta get gat ate cct gca ata gtc gac ggt gtg 499 
Asn Pro Thr Met Val Val Ala Asp He Pro Ala He Val Asp Gly Val 
120 125 130 

cgt ggg ctt gga gtt ttg act gtc gtt gac gcg act ttc gca acg cca 547 
Arg Gly Leu Gly Val Leu Thr Val Val Asp Ala Thr Phe Ala Thr Pro 
135 140 145 

ctt cgt caa cgt cca ttg gaa ctt ggt get gat att gtg ctt tac teg 595 
Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala Asp He Val Leu Tyr Ser 
150 155 160 165 

gca acc aaa ctt ate ggt gga cac tct gat ctt ctt ctt gga gtc gca 643 
Ala Thr Lys Leu He Gly Gly His Ser Asp Leu Leu Leu Gly Val Ala 

170 175 180 

gtg tgc aag tct gag cac cat gcg cag ttt ctt gee act cac cgt cat 691 
Val Cys Lys Ser Glu His His Ala Gin Phe Leu Ala Thr His Arg His 

185 190 195 

gat cat ggt tea gtg ccg gga ggt ctt gaa gcg ttt ctt get etc cgt 739 
Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala Phe Leu Ala Leu Arg 
200 205 210 

gga ttg tat tec ttg gcg gtg cgt ctt gat cga gca gaa tec aac gca 787 
Gly Leu Tyr Ser Leu Ala Val Arg Leu Asp Arg Ala Glu Ser Asn Ala 
215 220 225 

gca gaa ctt teg egg cga ctt aac gcg cat cct teg gtt acc cgc gtc 835 
Ala Glu Leu Ser Arg Arg Leu Asn Ala His Pro Ser Val Thr Arg Val 
230 235 240 245 

aat tat cca gga ctt cct gat gat ccc caa cat gaa aaa gee gtg cga 883 
Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin His Glu Lys Ala Val Arg 
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250 255 260 

gtc eta ccc tct gga tgt gga aac atg ttg tea ttt gag ctt gat gca 931 
Val Leu Pro Ser Gly Cys Gly Asn Met Leu Ser Phe Glu Leu Asp Ala 

265 270 275 

aca cct gaa cga act gat gag att etc gaa age ctg tea ctt tta acc 979 
Thr Pro Glu Arg Thr Asp Glu lie Leu Glu Ser Leu Ser Leu Leu Thr 
280 285 290 

cac gcg acc agt tgg gga ggt gtg gaa aca gee att gaa cgt cgc acc 
1027 

His Ala Thr Ser Trp Gly Gly Val Glu Thr Ala lie Glu Arg Arg Thr 
295 300 305 

agg egg gat get gaa gtg gtg gca gaa gta ccg atg act ctt tgc cgc 
1075 

Arg Arg Asp Ala Glu Val Val Ala Glu Val Pro Met Thr Leu Cys Arg 
310 315 320 325 

gtt tec gta gga att gaa gac gtt gaa gat eta tgg gaa gac etc aac 
1123 

Val Ser Val Gly lie Glu Asp Val Glu Asp Leu Trp Glu Asp Leu Asn 

330 335 340 

gec tea ate gac aaa gtt ctg ggt tagaactcgt agecagtaac cag 
1170 

Ala Ser lie Asp Lys Val Leu Gly 

345 



<210> 196 
<211> 349 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 196 

Met Asn Pro Pro lie Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu 
15 10 15 

Lys Ala Tyr Gly Arg Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala 

20 25 30 

Ala Met Gly Thr Leu Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly 
35 40 45 

Leu Ala Ala Ala Thr Ser lie Ala Asp Leu Val Pro -Thr Gly Gly Thr 
50 55 60 

Val Val Leu Pro Lys Ala Ala Tyr Tyr Gly Val Thr Asn lie Phe Ala 
65 70 75 80 

Arg Met Glu Ala Arg Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp 

85 90 95 

Asn Thr Glu Glu Val lie Ala Ala Ala Gin Gly Ala Asp Val Val Trp 

100 105 110 

Val Glu Ser lie Ala Asn Pro Thr Met Val Val Ala Asp lie Pro Ala 
115 120 125 
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lie Val Asp Gly 
130 

Thr Phe Ala Thr 
145 

lie Val Leu Tyr 



Leu Leu Gly Val 

180 

Ala Thr His Arg 
195 

Phe Leu Ala Leu 
210 

Ala Glu Ser Asn 
225 

Ser Val Thr Arg 



Glu Lys Ala Val 

260 

Phe Glu Leu Asp 
275 

Leu Ser Leu Leu 
290 

lie Glu Arg Arg 
305 

Met Thr Leu Cys 



Trp Glu Asp Leu 

340 



Val Arg Gly Leu 
135 

Pro Leu Arg Gin 
150 

Ser Ala Thr Lys 
165 

Ala Val Cys Lys 



His Asp His Gly 

200 

Arg Gly Leu Tyr 
215 

Ala Ala Glu Leu 
230 

Val Asn Tyr Pro 
245 

Arg Val Leu Pro 



Ala Thr Pro Glu 

280 

Thr His Ala Thr 
295 

Thr Arg Arg Asp 
310 

Arg Val Ser Val 
325 

Asn Ala Ser lie 



Gly Val Leu Thr 

140 

Arg Pro Leu Glu 
155 

Leu lie Gly Gly 
170 

Ser Glu His His 
185 

Ser Val Pro Gly 



Ser Leu Ala Val 

220 

Ser Arg Arg Leu 
235 

Gly Leu Pro Asp 
250 

Ser Gly Cys Gly 
265 

Arg Thr Asp Glu 



Ser Trp Gly Gly 

300 

Ala Glu Val Val 
315 

Gly lie Glu Asp 
330 

Asp Lys Val Leu 
345 



Val Val Asp Ala 



Leu Gly Ala Asp 

160 

His Ser Asp Leu 
175 

Ala Gin Phe Leu 
190 

Gly Leu Glu Ala 
205 

Arg Leu Asp Arg 



Asn Ala His Pro 

240 

Asp Pro Gin His 
255 

Asn Met Leu Ser 
270 

lie Leu Glu Ser 
285 

Val Glu Thr Ala 



Ala Glu Val Pro 

320 

Val Glu Asp Leu 
335 

Gly 



<210> 197 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXS03159 

<400> 197 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 60 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 115 

Leu Ser Phe Asp Pro 
1 5 

aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 163 
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Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His Ala Gly Tyr Glu Pro 

10 15 20 

gac gac tac tac ggt teg ate aac acc cca ate tat gec tec ace ace 211 
Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro lie Tyr Ala Ser Thr Thr 

25 30 35 

ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 259 
Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 307 
Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu Gin Thr Val Ala Ala 
55 60 65 

etc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc atg get gca 355 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 
70 75 80 85 

acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat cac ate gtc 403 
Thr Asp lie Leu Phe Arg lie lie Leu Lys Pro Gly Asp His lie Val 

90 95 100 

etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 451 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu lie Asp Thr Val 

105 110 115 

ttc acc gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 499 
Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag ctg ate tgg gtg 547 
Glu Glu Val Lys Ala Ala lie Lys Asp Asn Thr Lys Leu lie Trp Val 
135 140 145 

gaa acc cca acc aac cca gca ctt ggc ate acc gac ate gaa gca gta 595 
Glu Thr Pro Thr Asn Pro Ala Leu Gly lie Thr Asp lie Glu Ala Val 
150 155 160 165 

gca aag etc acc gaa ggc acc aac gee aag ttg gtt gtt gac aac acc 643 
Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu Val Val Asp Asn Thr 

170 175 180 

ttg gca tec cca tac ctg cag cag cca eta aaa etc ggc gca cac gca 691 
Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys Leu Gly Ala His Ala 

185 190 195 

agt cct tgc act cca cca cca agt aca teg aag gac act ccg acg ttg 739 
Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys Asp Thr Pro Thr Leu 
200 205 210 

ttg gcg gee ttg tgg gta cca acg acc agg aaa tgg acg aag aac tgc 787 
Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys Trp Thr Lys Asn Cys 
215 220 225 

tgt tea tgc agg gcg gca teg gac cga tec cat cag ttt teg atg cat 835 
Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His Gin Phe Ser Met His 
230 235 240 245 

acc tgaccgcccg tggcctcaag acc 861 
Thr 
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<210> 198 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His 
15 10 15 

Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro lie 

20 25 30 

Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 

Ser Gly Met Ala Ala Thr Asp lie Leu Phe Arg lie lie Leu Lys Pro 

85 90 95 

Gly Asp His lie Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 

100 105 110 

Leu lie Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala lie Lys Asp Asn Thr 
130 135 140 

Lys Leu lie Trp Val Glu Thr Pro Thr Asn Pro Ala Leu Gly lie Thr 
145 150 155 160 

Asp lie Glu Ala Val Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu 

165 170 175 

Val Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys 

180 185 190 

Leu Gly Ala His Ala Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys 
195 200 "205 

Asp Thr Pro Thr Leu Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys 
210 215 220 

Trp Thr Lys Asn Cys Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His 
225 230 235 240 

Gin Phe Ser Met His Thr 

245 



<210> 199 
<211> 703 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> FRXA02768 

<400> 199 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 60 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 115 

Leu Ser Phe Asp Pro 
1 5 

aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 163 
Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His Ala Gly Tyr Glu Pro 

10 15 20 

gac gac tac tac ggt teg att aac acc cca ate tat gec tec acc acc 211 
Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro lie Tyr Ala Ser Thr Thr 

25 30 35 

ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 259 
Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 307 
Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu Gin Thr Val Ala Ala 
55 60 65 

etc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc atg get gca 355 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 
70 75 80 85 

acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat cac ate gtc 403 
Thr Asp lie Leu Phe Arg lie He Leu Lys Pro Gly Asp His He Val 

90 95 100 

etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 451 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu He Asp Thr Val 

105 110 115 

ttc acc gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 499 
Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag get gat ctt ggt 547 
Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr Lys Ala Asp Leu Gly 
135 140 145 

gga aac ccc aac caa ccc age act ttg gca tta ccc gac ate gaa gca 595 
Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu Pro Asp He Glu Ala 
150 155 160 165 

gtn tgc aaa act tea ccc gaa agg cac caa ccc caa get tgt tgt ttg 643 
Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro Gin Ala Cys Cys Leu 

170 175 180 

aca aca cct teg cat tec cca tac ctg cag can cca ctt aaa ant tnn 691 
Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa Pro Leu Lys Xaa Xaa 

185 190 195 
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gng cac acg cag 703 
Xaa His Thr Gin 
200 



<210> 200 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His 
15 10 15 

Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro lie 

20 25 30 

Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 

Ser Gly Met Ala Ala Thr Asp lie Leu Phe Arg lie lie Leu Lys Pro 

85 90 95 

Gly Asp His lie Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 

100 105 110 

Leu lie Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala lie Lys Asp Asn Thr 
130 135 140 

Lys Ala Asp Leu Gly Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu 
145 150 155 160 

Pro Asp lie Glu Ala Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro 

165 170 175 

Gin Ala Cys Cys Leu Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa 

180 185 ~ 190 

Pro Leu Lys Xaa Xaa Xaa His Thr Gin 
195 200 



<210> 201 
<211> 1113 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1090) 
<223> RXA00216 
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<400> 201 

gtgttgctcg cggccaggca gcagtgctgt acctgcctga cgcggatggt gacatcgttc 60 

ttggatcagg caccatctgc cacacggagt cttaagaaaa ttg ggc get tat ggt 115 

Leu Gly Ala Tyr Gly 
1 5 

tta ggt gag ctt cct gga aaa tec gee gcg gaa gee gec gac att att 163 
Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu Ala Ala Asp lie lie 

10 15 20 

cag ggt gaa acg ggc gat ctt etc cat att cct cag ctt ccg gcg cga 211 
Gin Gly Glu Thr Gly Asp Leu Leu His lie Pro Gin Leu Pro Ala Arg 

25 30 35 

ggt ttg ggt get gat ctg ate ggt cga acc gtc ggt ctg ctg gac atg 259 
Gly Leu Gly Ala Asp Leu lie Gly Arg Thr Val Gly Leu Leu Asp Met 
-40 45 50 

ate aac gtt gat cgc ggg gee cga tct tgg gtg atg age aca cgc ccc 307 
lie Asn Val Asp Arg Gly Ala Arg Ser Trp Val Met Ser Thr Arg Pro 
55 60 65 

age aga ttg acg cac ctg acc ggc gat ttc ctt gac atg gat ttg gat 355 
Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu Asp Met Asp Leu Asp 
70 75 80 85 

gcg tgc gag gaa acc tgg gga acg ggc gtc gac aag eta aaa ate caa 403 
Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp Lys Leu Lys lie Gin 

90 95 100 

gtt get ggt ccc tgg act tta ggt gcg cgc att gag ttg gec aat ggc 451 
Val Ala Gly Pro Trp Thr Leu Gly Ala Arg lie Glu Leu Ala Asn Gly 

105 110 115 

cat cgc gtt ttg tct gat cgc ggt gcg atg cgt gat etc acg cag gcg 499 
His Arg Val Leu Ser Asp Arg Gly Ala Met Arg Asp Leu Thr Gin Ala 
120 125 130 

ctg ate gec ggc ate gat gcg cat gca cgc aag gtt get ggg cga ttt 547 
Leu He Ala Gly He Asp Ala His Ala Arg Lys Val Ala Gly Arg Phe 
135 140 145 

cgc gec gaa gtg cag gtg caa att gat gag ccg gag ctg aaa teg ctt 595 
Arg Ala Glu Val Gin Val Gin He Asp Glu Pro Glu Leu Lys Ser Leu 
150 155 160 ' 165 

ate gac ggc tec etc cct ggc act tec acc ttt gac att att cct gcg 643 
He Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe Asp He He Pro Ala 

170 175 180 

gtg aat gtc get gat gec agt gaa cgt ttg cag cag gtc ttt age teg 691 
Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin Gin Val Phe Ser Ser 

185 190 195 

att gag ggg ccg aca tat etc aac etc acc ggc cag att cct act tgg 739 
He Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly Gin He Pro Thr Trp 
200 205 210 

gat gtg get egg ggt gcg ggc gec gat act gtg cag att tec atg gat 7 87 
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Asp Val Ala Arg Gly Ala Gly Ala Asp Thr Val Gin lie Ser Met Asp 
215 220 225 

caa gtc cgt gga aat gaa cat ttg gat ggt ttt ggt gaa acc ate acc 835 
Gin Val Arg Gly Asn Glu His Leu Asp Gly Phe Gly Glu Thr lie Thr 
230 235 240 245 

agt gga att cgt ctt ggt ttg ggc att acg aca gga aaa gat gtc gta 883 
Ser Gly lie Arg Leu Gly Leu Gly lie Thr Thr Gly Lys Asp Val Val 

250 255 260 

gat gaa ctg etc gag cga ccg egg caa aag gec gtt gag gta gca cgc 931 
Asp Glu Leu Leu Glu Arg Pro Arg Gin Lys Ala Val Glu Val Ala Arg 

265 270 275 

ttt ttt gat cgt tta ggt gtg ggc cga aac tat etc gtg gat get gtt 979 
Phe Phe Asp Arg Leu Gly Val Gly Arg Asn Tyr Leu Val Asp Ala Val 
280 285 290 

gat att cat ccg ggt gag gat ttg gtg cag ggg acc ate acc gag gec 
1027 

Asp lie His Pro Gly Glu Asp Leu Val Gin Gly Thr lie Thr Glu Ala 
295 300 305 

gcg cag get tat cgc atg gee egg gtg atg teg gag atg ttg teg aag 
1075 

Ala Gin Ala Tyr Arg Met Ala Arg Val Met Ser Glu Met Leu Ser Lys 
310 315 320 325 

gat tea tgc gac ctt taaggcttta ccggcgctgg gtg 
1113 

Asp Ser Cys Asp Leu 

330 



<210> 202 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Leu Gly Ala Tyr Gly Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu 
15 10 15 

Ala Ala Asp lie lie Gin Gly Glu Thr Gly Asp Leu Leu His lie Pro 

20 25 30 

Gin Leu Pro Ala Arg Gly Leu Gly Ala Asp Leu lie Gly Arg Thr Val 
35 40 45 

Gly Leu Leu Asp Met lie Asn Val Asp Arg Gly Ala Arg Ser Trp Val 
50 55 60 

Met Ser Thr Arg Pro Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu 
65 70 75 80 

Asp Met Asp Leu Asp Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp 

85 90 95 

Lys Leu Lys lie Gin Val Ala Gly Pro Trp Thr Leu Gly Ala Arg lie 

100 105 110 
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Glu Leu Ala Asn Gly His Arg Val Leu Ser Asp Arg Gly Ala Met Arg 
115 120 125 

Asp Leu Thr Gin Ala Leu lie Ala Gly lie Asp Ala His Ala Arg Lys 
130 135 140 

Val Ala Gly Arg Phe Arg Ala Glu Val Gin Val Gin lie Asp Glu Pro 
145 150 155 160 

Glu Leu Lys Ser Leu lie Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe 

165 170 175 

Asp lie lie Pro Ala Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin 

180 185 190 

Gin Val Phe Ser Ser lie Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly 
195 200 205 

Gin He Pro Thr Trp Asp Val Ala Arg Gly Ala Gly Ala Asp Thr Val 
210 215 220 

Gin He Ser Met Asp Gin Val Arg Gly Asn Glu His Leu Asp Gly Phe 
225 230 235 240 

Gly Glu Thr He Thr Ser Gly He Arg Leu Gly Leu Gly He Thr Thr 

245 250 255 

Gly Lys Asp Val Val Asp Glu Leu Leu Glu Arg Pro Arg Gin Lys Ala 

260 265 270 

Val Glu Val Ala Arg Phe Phe Asp Arg Leu Gly Val Gly Arg Asn Tyr 
275 280 285 

Leu Val Asp Ala Val Asp He His Pro Gly Glu Asp Leu Val Gin Gly 
290 295 300 

Thr He Thr Glu Ala Ala Gin Ala Tyr Arg Met Ala Arg Val Met Ser 
305 310 315 320 

Glu Met Leu Ser Lys Asp Ser Cys Asp Leu 

325 330 



<210> 203 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> RXN00402 

<400> 203 

act gac gaa aag gat gga aag cca gta ttg ccc tac ttc gtc act cca 48 
Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
1 5 10 15 

gat get get tac cac gga ttg aag tac gca gac ctt ggt gca cca gec 96 
Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
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20 25 30 

ttc ggc etc aag gtt cgc gtt ggc ctt eta cgc gac ace ggc tec ace 144 
Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

etc tec gca ttc aac gca tgg get gca gtc cag ggc ate gac ace ctt 192 
Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

tec ctg cgc ctg gag cgc cac aac gaa aac gec ate aag gtt gca gaa 240 
Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

ttc etc aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg 288 
Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 

85 90 95 

aag gat tec cct tgg tac gca ace aag gaa aag ctt ggc ctg aag tac 336 
Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 

100 105 110 

acc ggc tec gtt etc ace ttc gag ate aag ggc ggc aag gat gag get 384 
Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

tgg gca ttt ate gac gee ctg aag eta cac tec aac ctt gca aac ate 432 
Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
130 135 140 

ggc gat gtt cgc tec etc gtt gtt cac cca gca acc acc acc cat tea 480 
Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

cag tec gac gaa get ggc ctg gca cgc gcg ggc gtt acc cag tec acc 528 
Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 

165 170 175 

gtc cgc ctg tec gtt ggc ate gag acc att gat gat ate ate get gac 576 
Val Arg Leu Ser Val Gly lie Glu Thr lie Asp Asp He He Ala Asp 

180 185 190 

etc gaa ggc ggc ttt get gca ate tagctttaaa tagactcacc cca 623 
Leu Glu Gly Gly Phe Ala Ala He 
195 200 



<210> 204 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 

20 25 30 

Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 
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Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 

85 90 95 

Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 

100 105 110 

Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
130 135 140 

Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 

165 170 175 

Val Arg Leu Ser Val Gly lie Glu Thr lie Asp Asp lie lie Ala Asp 

180 185 190 

Leu Glu Gly Gly Phe Ala Ala lie 
195 200 



<210> 205 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (576) 
<223> FRXA00402 

<400> 205 

gta ttg ccc tac ttc gtc act cca gat get get tac cac gga ttg aag 48 
Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

tac gca gac ctt ggt gca cca gee ttc ggc etc aag gtt cgc gtt ggc 96 
Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

20 25 30 

ctt eta cgc gac ace ggc tec ace etc tec gca ttc aac gca tgg get 144 
Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

gca gtc cag ggc ate gac ace ctt tec ctg cgc ctg gag cgc cac aac 192 
Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

gaa aac gee ate aag gtt gca gaa ttc etc aac aac cac gag aag gtg 240 
Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
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65 70 75 80 

gaa aag gtt aac ttc gca ggc ctg aag gat tec cct tgg tac gca acc 288 
Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 

85 90 95 

aag gaa aag ctt ggc ctg aag tac acc ggc tec gtt etc acc ttc gag 336 
Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 

100 105 110 

ate aag ggc ggc aag gat gag get tgg gca ttt ate gac gee ctg aag 384 
He Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
115 120 125 

eta cac tec aac ctt gca aac ate ggc gat gtt cgc tec etc gtt gtt 432 
Leu His Ser Asn Leu Ala Asn He Gly Asp Val Arg Ser Leu Val Val 
130 135 140 



cac cca gca acc acc acc cat tea cag tec gac gaa get ggc ctg gca 
His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 

. -»e-rt -ice 1 cn 



480 

145 150 155 160 



cgc gcg ggc gtt acc cag tec acc gtc cgc ctg tec gtt ggc ate gag 528 
Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly He Glu 

165 170 175 

acc att gat gat ate ate get gac etc gaa ggc ggc ttt get gca ate 576 
Thr He Asp Asp He He Ala Asp Leu Glu Gly Gly Phe Ala Ala He 

180 185 190 

tagctttaaa tagactcacc cca 599 



<210> 206 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

20 25 30 

Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 " 45 

Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

Glu Asn Ala He Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 

85 90 95 

Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 

100 105 110 

He Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
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115 



120 125 



Leu His Ser Asn Leu Ala Asn lie Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 

Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly He Glu 

165 170 175 

Thr He Asp Asp He He Ala Asp Leu Glu Gly Gly Phe Ala Ala He 

180 185 190 



<210> 207 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXA00405 

<400> 207 

agaataaatt tataccacac agtctattgc aatagaccaa gctgttcagt agggtgcatg 60 

ggagaagaat ttcctaataa aaactcttaa ggacctccaa atg cca aag tac gac 115 

Met Pro Lys Tyr Asp 
1 5 



aat tec aat get gac cag tgg ggc ttt gaa acc cgc tec att cac gca 
Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr Arg Ser He His Ala 

10 15 20 



caa tec acc get ttc gtg ttc gac tec get gag cac gec aag cag cgt 
Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu His Ala Lys Gin Arg 
40 45 50 

ttc gca ctt gag gat eta ggc cct gtt tac tec cgc etc acc aac cca 
Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser Arg Leu Thr Asn Pro 
55 60 65 



163 



ggc cag tea gta gac gca cag acc age gca cga aac ctt ccg ate tac 211 
Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg Asn Leu Pro He Tyr 

25 30 35 



259 



307 



acc gtt gag get ttg gaa aac cgc ate get tec etc gaa ggt ggc gtc 355 
Thr Val Glu Ala Leu Glu Asn Arg He Ala Ser Leu Glu Gly Gly Val 
70 75 80 85 

cac get gta gcg ttc tec tec gga cag gee gca acc acc aac gee att 403 
His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala Thr Thr Asn Ala He 

90 95 100 

ttg aac ctg gca gga gcg ggc gac cac ate gtc acc tec cca cgc etc 451 
Leu Asn Leu Ala Gly Ala Gly Asp His He Val Thr Ser Pro Arg Leu 
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105 HO 115 

tac ggt ggc acc gag act eta ttc ctt ate act ctt aac cgc ctg ggt 499 
Tyr Gly Gly Thr Glu Thr Leu Phe Leu lie Thr Leu Asn Arg Leu Gly 
120 125 130 

ate gat gtt tec ttc gtg gaa aac ccc gac gac cct gag tec tgg cag 547 
lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp Pro Glu Ser Trp Gin 
135 140 145 

gca gee gtt cag cca aac acc aaa gca ttc ttc ggc gag act ttc gec 595 
Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe Gly Glu Thr Phe Ala 
150 155 160 165 

'aac cca cag gca gac gtc 613 
Asn Pro Gin Ala Asp Val 

170 



<210> 208 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
15 10 15 

Arg Ser lie His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 

20 25 30 

Asn Leu Pro lie Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 
35 40 45 

His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
50 55 60 

Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser 
65 70 75 80 

Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 

85 90 95 

Thr Thr Asn Ala lie Leu Asn Leu Ala Gly Ala Gly Asp His lie Val 

100 105 110 

Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu "Phe Leu lie Thr 
115 120 125 

Leu Asn Arg Leu Gly lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp 
130 135 140 

Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
145 150 155 160 

Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val 

165 170 



<210> 209 
<211> 551 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (528) 
<223> RXA02197 

<400> 209 

gcc gaa cgc atg cgc ttt age ttc cca cgc cag cag cgc ggc agg ttc 
Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
! 5 10 15 

ttg tgc ate gcg gat ttc att cgc cca cgc gag caa get gtc aag gac 
Leu Cys lie Ala Asp Phe lie Arg Pro Arg Glu Gin Ala Val Lys Asp 

20 25 30 



att get gat ttc gcc aac gag ttg ttc gca gcc aat gaa tac cgc gag 
lie Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

tac ttg gaa gtt cac ggc ate ggc gtg cag etc ace gaa gca ttg gcc 
Tyr Leu Glu Val His Gly lie Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 



48 



96 



ggc caa gtg gac gtc atg cca ttc cag ctg gtc ace atg ggt aat cct 144 
Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 



192 



240 



gag tac tgg cac tec cga gtg cgc age gaa etc aag ctg aac gac ggt 288 
Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 

85 90 95 

gga tct gtc get gat ttt gat cca gaa gac aag ace aag ttc ttc gac 336 
Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 

100 105 HO 

ctg gat tac cgc ggc gcc cgc ttc tec ttt ggt tac ggt tct tgc cct 384 
Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

gat ctg gaa gac cgc gca aag ctg gtg gaa ttg etc gag cca ggc cgt 432 
Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

ate ggc gtg gag ttg tec gag gaa etc cag ctg cac cca gag cag tec 480 
He Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His "Pro Glu Gin Ser 
145 150 155 160 

aca gac gcg ttt gtg etc tac cac cca gag gca aag tac ttt aac gtc 528 
Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 

165 170 175 

taacaccttt gagagggaaa act 551 



<210> 210 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 



299 



WO 01/00843 ^ ^ PCT/IB00/00923 



<400> 210 

Ala Glu Arg Met Arg 
1 5 

Leu Cys lie Ala Asp 

20 

Gly Gin Val Asp Val 
35 

He Ala Asp Phe Ala 
50 

Tyr Leu Glu Val His 
65 

Glu Tyr Trp His Ser 

85 

Gly Ser Val Ala Asp 

100 

Leu Asp Tyr Arg Gly 
115 

Asp Leu Glu Asp Arg 
130 

He Gly Val Glu Leu 
145 

Thr Asp Ala Phe Val 

165 



Phe Ser Phe Pro Arg 

10 

Phe He Arg Pro Arg 

25 

Met Pro Phe Gin Leu 
40 

Asn Glu Leu Phe Ala 
55 

Gly He Gly Val Gin 
70 

Arg Val Arg Ser Glu 

90 

Phe Asp Pro Glu Asp 

105 

Ala Arg Phe Ser Phe 
120 

Ala Lys Leu Val Glu 
135 

Ser Glu Glu Leu Gin 
150 

Leu Tyr His Pro Glu 

170 



Gin Gin Arg Gly Arg Phe 

15 

Glu Gin Ala Val Lys Asp 

30 

Val Thr Met Gly Asn Pro 
45 

Ala Asn Glu Tyr Arg Glu 
60 

Leu Thr Glu Ala Leu Ala 
75 80 

Leu Lys Leu Asn Asp Gly 

95 

Lys Thr Lys Phe Phe Asp 

110 

Gly Tyr Gly Ser Cys Pro 
125 

Leu Leu Glu Pro Gly Arg 
140 

Leu His Pro Glu Gin Ser 
155 160 

Ala Lys Tyr Phe Asn Val 

175 



<210> 211 
<211> 2599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2599) 
<223> RXN02198 

<400> 211 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea .gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gec cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gee atg ggc ace cag etc 211 
Leu Ala Asn His Val Leu He Gly Asp Gly Ala Met Gly Thr Gin Leu 
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caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 

Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 

40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 307 

Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 

55 60 65 

cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 355 

His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 

70 75 80 85 

ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 403 

Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 

90 95 100 

tgc cgt gag ctt gee tac aag ggc act gca gtg get agg gaa gtg get 451 

Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 

105 110 115 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 499 

Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 

120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 

Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 

135 140 145 

gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 595 

Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly lie lie Asp 

150 155 160 165 

ggt ggt ggc gat gee ttt ttg att gag act get cag gac ttg ctt cag 643 

Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala Gin Asp Leu Leu Gin 

170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gee atg get gaa ctt gat 691 

Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 

185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag acc acc ggc acc 739 

Thr Phe Leu Pro lie lie Cys His Val Thr Val Glu Thr Thr Gly Thr 

200 205 210 

atg etc atg ggt tct gag ate ggt gec gcg ttg aca -gcg ctg cag cca 787 

Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu Thr Ala Leu Gin Pro 

215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gee acc ggc cca gat gag 835 

Leu Gly lie Asp Met lie Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 

230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gee gat att cct gtg 883 

Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp lie Pro Val 

250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 

Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 

265 270 275 
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gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 97 9 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc ace aca 
1027 

Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 
1075 

Pro Glu His lie Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 

310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 
1123 

Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala Gly Pro Val Glu Gin 

330 335 340 

gec tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 
1171 

Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 

345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 
1219 

Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser Met lie Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 
1267 

Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gee aag cag caa acc cgc gat ggt 
1315 

Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin Gin Thr Arg Asp Gly 

390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 
1363 

Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 

410 415 420 

gee gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 
1411 

Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 

425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
1459 

Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
1507 

Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 
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ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 
1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie Met Lys Leu Val Lys 
470 475 480 485 

cag cac ggt gcg gec gtg gtt gcg ctg acc att gat gag gaa ggc cag 
1603 

Gin His Gly Ala Ala Val Val Ala Leu Thr lie Asp Glu Glu Gly Gin 

490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 
1651 

Ala Arg Thr Ala Glu His Lys Val Arg lie Ala Lys Arg Leu lie Asp 

505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
1699 

Asp lie Thr Gly Ser Tyr Gly Leu Asp lie Lys Asp He Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 
1747 

Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gee ate cgc gag ctg aag aag etc tac cca 
1795 

Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 

550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
1843 

Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 

570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 

585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
1939 

Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 
1987 

Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 

615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
2035 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gee gat gec aag gat get cgc get gaa 
2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 

650 655 660 
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cag ctg gcc get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 
2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg He He 

665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 
2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 

695 700 705 

aag ace gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 
2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gcc tat ttg gaa 
2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 

730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 
2371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 

745 750 755 

ggc aag ggc aaa ate gtc gtg gcc acc gtc aag ggt gac gtg cac gat 
2419 

Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
2467 

He Gly Lys Asn Leu Val Asp He He Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gcc atg ttg gaa gca 
2515 

Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
2563 

Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 

810 815 820 

aag tec acc gtg gtg atg aag caa acc ate age gac 
2599 

Lys Ser Thr Val Val Met Lys Gin Thr He Ser Asp 

825 830 



<210> 212 
<211> 833 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 212 

Met Ser Thr Ser Val 
1 5 

Glu Phe Leu Asp Ala 

20 

Met Gly Thr Gin Leu 
35 

Leu Asp Leu Glu Gly 
50 

Val Leu Arg Gin lie 
65 

Val Glu Thr Asn Thr 

85 

Asp lie Ala Asp Arg 

100 

Ala Arg Glu Val Ala 
115 

Arg Phe Val Val Gly 
130 

Gly His Ala Pro Tyr 
145 

Leu Gly lie lie Asp 

165 

Gin Asp Leu Leu Gin 

180 

Met Ala Glu Leu Asp 
195 

Glu Thr Thr Gly Thr 
210 

Thr Ala Leu Gin Pro 
225 

Thr Gly Pro Asp Glu 

245 

Ala Asp lie Pro Val 

260 

Gly Lys Asn Gly Ala 
275 

Ala Leu Ala Gly Phe 
290 

Cys Cys Gly Thr Thr 
305 



Thr Ser Pro Ala 



Leu Ala Asn His 

25 

Gin Gly Phe Asp 
40 

Cys Asn Glu lie 
55 

His Arg Ala Tyr 
70 

Phe Gly Cys Asn 



Cys Arg Glu Leu 

105 

Asp Glu Met Gly 
120 

Ser Leu Gly Pro 
135 

Ala Asp Leu Arg 
150 

Gly Gly Gly Asp 



Val Lys Ala Ala 

185 

Thr Phe Leu Pro 
200 

Met Leu Met Gly 
215 

Leu Gly lie Asp 
230 

Met Ser Glu His 



Ser Val Met Pro 

265 

Glu Tyr Pro Leu 
280 

Val Ser Glu Tyr 
295 

Pro Glu His lie 
310 




His Asn Asn Ala 
10 

Val Leu lie Gly 



Leu Asp Val Glu 

45 

Leu Asn Asp Thr 
60 

Phe Glu Ala Gly 
75 

Leu Pro Asn Leu 
90 

Ala Tyr Lys Gly 



Pro Gly Arg Asn 

125 

Gly Thr Lys Leu 
140 

Gly His Tyr Lys 
155 

Ala Phe Leu lie 
170 

Val His Gly Val 



lie lie Cys His 

205 

Ser Glu lie Gly 
220 

Met lie Gly Leu 
235 

Leu Arg Tyr *Leu 
250 

Asn Ala Gly Leu 



Glu Ala Glu Asp 

285 

Gly Leu Ser Met 
300 

Arg Ala Val Arg 
315 
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His Ser Ser 
15 

Asp Gly Ala 
30 

Lys Asp Phe 



Arg Pro Asp 



Ala Asp Leu 
80 

Ala Asp Tyr 
95 

Thr Ala Val 
110 

Gly Met Arg 



Pro Ser Leu 



Glu Ala Ala 
160 

Glu Thr Ala 
175 

Gin Asp Ala 
190 

Val Thr Val 



Ala Ala Leu 



Asn Cys Ala 
240 

Ser Lys His 
255 

Pro Val Leu 
270 

Leu Ala Gin 



Val Gly Gly 



Asp Ala Val 
320 
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Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala 

325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 

340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser 
355 360 365 

Met He Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin 
385 390 395 400 

Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 

405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 

420 425 430 

Thr Ser Ser Thr Leu Pro lie Met He Asp Ser Thr Glu Pro Glu Val 
435 440 445 

lie Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser He Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr He 

485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg He Ala 

500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 . 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 

565 570 " 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 

580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 
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Asp Ala Arg Ala 

660 

Ala Gin Arg lie 
675 

Glu Ala Gly Met 
690 

Leu Leu Asn Gly 
705 

Met Gin Leu Pro 



Val Ala Tyr Leu 

740 

Ser Ala Gin Ala 
755 

Gly Asp Val His 
770 

Asn Asn Gly Tyr 
785 

Ala Met Leu Glu 



Ser Gly Leu Leu 

820 



645 

Glu Gin Leu Ala 



lie Asp Gly Asp 

680 

Lys Glu Lys Ser 
695 

Met Lys Thr Val 
710 

Phe Val Leu Gin 
725 

Glu Pro Phe Met 



Glu Gly Lys Gly 

760 

Asp lie Gly Lys 
775 

Asp Val Val Asn 
790 

Ala Ala Glu Glu 
805 

Val Lys Ser Thr 



Ala Met Pro Leu 
665 

Lys Asn Gly Leu 



Pro lie Ala lie 

700 

Gly Glu Leu Phe 
715 

Ser Ala Glu Thr 
730 

Glu Glu Glu Ala 
745 

Lys lie Val Val 



Asn Leu Val Asp 

780 

Leu Gly lie Lys 
795 

His Lys Ala Asp 
810 

Val Val Met Lys 
825 



Phe Glu Arg Leu 
670 

Glu Asp Asp Leu 
685 

lie Asn Glu Asp 



Gly Ser Gly Gin 

720 

Met Lys Thr Ala 
735 

Glu Ala Thr Gly 
750 

Ala Thr Val Lys 
765 

lie lie Leu Ser 



Gin Pro Leu Ser 

800 

Val lie Gly Met 
815 

Gin Thr lie Ser 
830 



Asp 



<210> 213 
<211> 2578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2578) 
<223> FRXA02198 

<400> 213 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gee cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gec atg ggc acc cag etc 211 
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Leu Ala Asn His Val Leu lie Gly Asp Gly Ala Met Gly Thr Gin Leu 

25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 307 
Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 
55 60 65 

cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 355 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 



ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 

90 95 100 



403 



tgc cgt gag ctt gee tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 

105 110 115 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 499 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 

gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 595 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly lie lie Asp 
150 155 160 165 

ggt ggt ggc gat gee ttt ttg att gag act get cag gac ttg ctt cag 643 
Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala Gin Asp Leu Leu Gin 

170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gee atg get gaa ctt gat 691 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 

185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag acc acc ggc acc 739 
Thr Phe Leu Pro lie lie Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gee gcg ttg aca gcg ctg cag cca 787 
Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gee acc ggc cca gat gag 835 
Leu Gly lie Asp Met lie Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gee gat att cct gtg 883 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 

250 255 260 

* 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
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265 

gaa tac cca ctt 
Glu Tyr Pro Leu 
280 

gtc tec gaa tat 
1027 

Val Ser Glu Tyr 
295 

cct gag cac ate 
1075 

Pro Glu His lie 
310 

cag gaa acc tec 
1123 

Gin Glu Thr Ser 



gec tec cgc gag 
1171 

Ala Ser Arg Glu 

345 

teg gtg cca ttg 
1219 

Ser Val Pro Leu 
360 

acc aac tec aac 
1267 

Thr Asn Ser Asn 
375 

gat tgg gaa aag 
1315 

Asp Trp Glu Lys 
390 

gca cac atg ctg 
1363 

Ala His Met Leu 



gec gat atg gcg 
1411 

Ala Asp Met Ala 

425 

cca ate atg att 
1459 

Pro lie Met He 
440 

gag cac ttg ggt 
1507 

Glu His Leu Gly 
455 



gag get gag gat 
Glu Ala Glu Asp 

285 

ggc ctg tec atg 

Gly Leu Ser Met 
300 

cgt gcg gtc cgc 

Arg Ala Val Arg 
315 

aca ctg acc aag 

Thr Leu Thr Lys 
330 

gtg gag aaa gag 
Val Glu Lys Glu 

tec cag gaa acc 

Ser Gin Glu Thr 

365 

ggt tec aag gca 

Gly Ser Lys Ala 
380 

tgt gtg gat att 

Cys Val Asp lie 
395 

gat ctt tgt gtg 

Asp Leu Cys Val 
410 

acc ttg gca gca 
Thr Leu Ala Ala 

gac tec acc gag 

Asp Ser Thr Glu 

445 

gga cga age ate 

Gly Arg Ser He 
460 



270 

ttg gcg cag gcg 
Leu Ala Gin Ala 

gtg ggt ggt tgt 

Val Gly Gly Cys 

305 

gat gcg gtg gtt 

Asp Ala Val Val 
320 

ate cct gca ggc 

He Pro Ala Gly 
335 

gac tec gtc gcg 

Asp Ser Val Ala 
350 

ggc att tec atg 
Gly He Ser Met 

ttc cgt gag gca 

4 

Phe Arg Glu Ala 

385 

gee aag cag caa 

Ala Lys Gin Gin 
400 

gat tac gtg gga 

Asp Tyr Val Gly 
415 

ctt ctt get acc 

Leu Leu Ala Thr 
430 

cca gag gtt att 
Pro Glu Val He 

gtt aac tec gtc 

Val Asn Ser Val 

465 



275 

ctg get gga ttc 979 

Leu Ala Gly Phe 

290 

tgt ggc acc aca 
Cys Gly Thr Thr 

ggt gtt cca gag 

Gly Val Pro Glu 

325 

cct gtt gag cag 

Pro Val Glu Gin 
340 

teg ctg tac acc 

Ser Leu Tyr Thr 
355 

ate ggt gag cgc 

He Gly Glu Arg 
370 

atg ctg tct ggc 
Met Leu Ser Gly 

acc cgc gat ggt 

Thr Arg Asp Gly 

405 

cga gac ggc acc 

Arg Asp Gly Thr 
420 

age tec act ttg 

Ser Ser Thr Leu 
435 

cgc aca ggc ctt 

Arg Thr Gly Leu 
450 

aac ttt gaa gac 
Asn Phe Glu Asp 



309 



WO 01/00843 




PCT/IB00/00923 



ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 
1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie Met Lys Leu Val Lys 
470 475 480 485 

cag cac ggt gcg gec gtg gtt gcg ctg acc att gat gag gaa ggc cag 
1603 

Gin His Gly Ala Ala Val Val Ala Leu Thr lie Asp Glu Glu Gly Gin 

490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 
1651 

Ala Arg Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 

505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
1699 

Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 
1747 

Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gee ate cgc gag ctg aag aag etc tac cca 
1795 

Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
1843 

Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 

570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 

585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
1939 

Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 
1987 

Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
2035 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gee gat gee aag gat get cgc get gaa 
2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 

650 655 660 
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cag ctg gcc get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 
2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg lie He 

665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 
2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 ^ 705 

aag ace gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 
2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

710 715 720 725 

gtg ctg caa teg gca gaa ace atg aaa act gcg gtg gcc tat ttg gaa 
2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 

730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 
2371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 

745 750 755 

ggc aag ggc aaa ate gtc gtg gcc acc gtc aag ggt gac gtg cac gat 
2419 

Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
2467 

He Gly Lys Asn Leu Val Asp He He Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gcc atg ttg gaa gca 
2515 

Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
2563 

Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 

810 815 820 

aag tec acc gtg gtg 
2578 

Lys Ser Thr Val Val 

825 



<210> 214 
<211> 826 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 214 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu He Gly Asp Gly Ala 

20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 

85 90 95 

Asp He Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 

100 105 HO 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly He He Asp Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala 

165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 

180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro He He Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu He Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly He Asp Met He Gly Leu Asn Cys Ala 
225 230 235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr -Leu Ser Lys His 

245 250 255 

Ala Asp He Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 

260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His He Arg Ala Val Arg Asp Ala Val 
305 310 315 320 
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Val Gly Val Pro 



Gly Pro Val Glu 

340 



Ala Ser Leu Tyr 
355 

Met lie Gly Glu 
370 

Ala Met Leu Ser 
385 

Gin Thr Arg Asp 



Gly Arg Asp Gly 

420 

Thr Ser Ser Thr 
435 

lie Arg Thr Gly 
450 

Val Asn Phe Glu 
465 

Met Lys Leu Val 



Asp Glu Glu Gly 

500 

Lys Arg Leu lie 
515 

Asp lie Val Val 
530 

Glu Thr Arg Arg 
545 

Lys Lys Leu Tyr 



Ser Phe Gly Leu 

580 

Leu Asn Glu Cys 
595 

Ser Lys lie Leu 
610 

Ala Leu Asp Met 
625 

Gin Glu Phe Met 



Glu Gin Glu Thr 
325 

Gin Ala Ser Arg 



Thr Ser Val Pro 

360 



Arg Thr Asn Ser 
375 

Gly Asp Trp Glu 
390 

Gly Ala His Met 
405 

Thr Ala Asp Met 



Leu Pro lie Met 

440 

Leu Glu His Leu 
455 

Asp Gly Asp Gly 
470 

Lys Gin His Gly 
485 

Gin Ala Arg Thr 



Asp Asp lie Thr 

520 

Asp Cys Leu Thr 
535 

Asp Gly He Glu 
550 

Pro Glu lie His 
565 

Asn Pro Ala Ala 



lie Glu Ala Gly 

600 



Pro Met Asn Arg 
615 

Val Tyr Asp Arg 
630 

Gin Leu Phe Glu 



Ser Thr Leu Thr 
330 

Glu Val Glu Lys 
345 

Leu Ser Gin Glu 



Asn Gly Ser Lys 

380 

Lys Cys Val Asp 
395 

Leu Asp Leu Cys 
410 

Ala Thr Leu Ala 
425 

lie Asp Ser Thr 



Gly Gly Arg Ser 

460 

Pro Glu Ser Arg 
475 

Ala Ala Val Val 
490 

Ala Glu His Lys 
505 

Gly Ser Tyr Gly 



Phe Pro lie Ser 

540 

Thr lie Glu Ala 
555 

Thr Thr Leu Gly 
570 

Arg Gin Val Leu 
585 

Leu Asp Ser Ala 



lie Asp Asp Arg 

620 



Arg Thr Glu Asp 
635 

Gly Val Ser Ala 



Lys lie Pro Ala 
335 

Glu Asp Ser Val 
350 

Thr Gly He Ser 
365 

Ala Phe Arg Glu 



He Ala Lys Gin 

400 

Val Asp Tyr Val 
415 

Ala Leu Leu Ala 
430 

Glu Pro Glu Val 
445 

He Val Asn Ser 



Tyr Gin Arg He 

480 

Ala Leu Thr He 
495 

Val Arg He Ala 
510 

Leu Asp He Lys 
525 

Thr Gly Gin Glu 



He Arg Glu Leu 

560 

Leu Ser Asn He 
575 

Asn Ser Val Phe 
590 

He Ala His Ser 
605 

Gin Arg Glu Val 



Tyr Asp Pro Leu 

640 

Ala Asp Ala Lys 
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645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 

660 665 670 

Ala Gin Arg lie lie Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro lie Ala lie lie Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 

725 730 735 

Val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly 

740 745 750 

Ser Ala Gin Ala Glu Gly Lys Gly Lys lie Val Val Ala Thr Val Lys 
755 760 765 

Gly Asp Val His Asp lie Gly Lys Asn Leu Val Asp lie lie Leu Ser 
770 775 780 

Asn Asn Gly Tyr Asp Val Val Asn Leu Gly lie Lys Gin Pro Leu Ser 
785 790 795 800 

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp Val lie Gly Met 

805 810 815 

Ser Gly Leu Leu Val Lys Ser Thr Val Val 

820 825 



<210> 215 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXN03074 

<400> 215 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 

10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 

25 30 35 
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ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gcc etc 259 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 

90 95 100 



att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gcc 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 

105 HO ) 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 



<210> 216 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin -Phe Gin Asn Leu 

20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly. Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 

85 90 95 



451 



499 



gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



315 



WO 01/00843 



PCT/IB00/00923 



lie Val Asn Gly 

100 



Phe Gly Cys Lys 
115 

Gly Ser Gly Glu 
130 

lie Pro Gly His 
145 

Glu Ala Pro lie 



Ala lie Arg Asp 



Ala Leu Gly Thr 

120 

Arg Asp Val Val 
135 

Tyr Val Tyr Ala 
150 

Lys Gin 



Ser Ala Val lie 
105 

Asn Pro Arg Lys 



Val Ser lie Gly 

140 

Asp Ser Asp Gly 
155 



Gly Thr Met Thr 
110 

Ser Thr Lys Thr 
125 

Gly lie Asp Phe 



lie lie Val Thr 

160 



<210> 217 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> FRXA02906 

<400> 217 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 



cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 

10 15 20 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 

90 95 100 



163 



gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 

25 30 35 



ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gec etc 259 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 



403 



att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 451 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 

105 HO H5 
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ctt gga acc aac ccg egg 
Leu Gly Thr Asn Pro Arg 
120 

gac gta gtg gta teg att 
Asp Val Val Val Ser He 
135 

gtc tac gcg gac tct gac 
Val Tyr Ala Asp Ser Asp 
150 155 

cag taatttgttt tgacgacg 
Gin 



aaa tec act aaa act ggt 
Lys Ser Thr Lys Thr Gly 
125 

ggt ggc att gac ttc att 
Gly Gly He Asp Phe He 
140 145 

gga att ate gtc acc gag 
Gly He He Val Thr Glu 

160 

:a gta 



tec ggc gaa cga 499 

Ser Gly Glu Arg 

130 

cct ggt cat tac 547 
Pro Gly His Tyr 



gcg cca att aag 595 
Ala Pro He Lys 

165 

621 



<210> 218 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 

20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 

85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val He Gly Thr Met Thr 

100 105 HO 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 

Glu Ala Pro He Lys Gin 

165 



<210> 219 
<211> 1557 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1534) 
<223> RXN00132 

<400> 219 ^ ^ ^ 60 



aacagcttca atcaattcgg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 

Met Ala Gin Val Met 

1 



flac ttc aaa gtt gcc gat ctt tea eta gca gag gca gga cgt cac cag 
Asp Phe tys Val La Lp Leu Ser Leu Ala Glu Ala Gly Arg His Gin 



att cat ctt gca gag tat gag atg cca ggt etc atg cag ttg cgc aag 
?le Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Arg Lys 

30 35 



25 



gaa ttc gca gac gag cag cct ttg aag ggc gcc cga att get ggt tct 
Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala Arg He Ala Gly Ser 

45 50 



40 



ate cac atg acg gtc cag ace gcc gtg ctt att gag acc etc act get 
He His Met Thr Val Gin Thr Ala Val Leu He Glu Thr Leu Thr Ala 

60 65 



55 



ttg ggc get gag gtt cgt tgg get tec tgc aac att ttc tec acc cag 
Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn He Phe Ser Thr Gin 

80 85 



70 75 



gat gag get gca gcg get ate gtt gtc ggc tec ggc acc gtc gaa gag 
Asp Glu Ala Ala Ala Ala He Val Val Gly Ser Gly Thr Val Glu Glu 

90 95 100 

cca get ggt gtt cca gta ttc gcg tgg aag ggt gag tea ctg gag gag 
Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser Leu Glu Glu 



105 



110 H5 



tac tgg tgg tgc ate aac cag ate ttc age tgg ggc gat gag ctg cca 
Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp Gly Asp Glu Leu Pro 
120 125 130 

aac atg ate etc gac gac ggc ggt gac gcc acc atg get gtt att cgc 
Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val He Arg 
135 140 145 

ggt cgc gaa tac gag cag get ggt ctg gtt cca cca gca gag gcc aac 
Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro Pro Ala Glu Ala Asn 
150 155 160 165 

t tcc gat gag t ac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 
Asd Ser Asp Glu Tyr He Ala Phe Leu Gly Met Leu Arg Glu Val Leu 

170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gcc gtt aag ggt 
Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala Glu Ala Val Lys Gly 

185 190 195 



115 



163 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 
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gtc acc gag gaa acc acc acc ggt gtg cac cgc ctg tac cac ttc get 739 

Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 
200 205 210 



gaa gaa ggc gtg ctg cct ttc cca gcg atg aac gtc aac gac get gtc 
Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 
215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 
Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu lie 
230 235 240 245 

gac ggc ate aac cgc gec act gac atg etc atg ggc ggc aag aac gtg 
Asp Gly He Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 

250 255 260 



gac ggc cag ggc get cgc gtc aag gtc acc gaa get gac cca ate aac 
Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu Ala Asp Pro He Asn 
280 285 290 

get ctt cag get ctg atg gat ggc tac tct gtg gtc acc gtt gat gag 
1027 

Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val Val Thr Val Asp Glu 
295 300 305 

gee ate gag gac gec gac ate gtg ate acc gcg acc ggc aac aag gac 
1075 

Ala He Glu Asp Ala Asp He Val He Thr Ala Thr Gly Asn Lys Asp 
310 315 320 325 

ate att tec ttc gag cag atg etc aag atg aag gat cac get ctg ctg 
1123 

He He Ser Phe Glu Gin Met Leu Lys Met Lys Asp His Ala Leu Leu 

330 335 340 

ggc aac ate ggt cac ttt gat aat gag ate gat atg cat tec ctg ttg 
1171 

Gly Asn He Gly His Phe Asp Asn Glu He Asp Met His Ser Leu Leu 

345 350 355 

cac cgc gac gac gtc acc cgc acc acg ate aag cca cag gtc gac gag 
1219 

His Arg Asp Asp Val Thr Arg Thr Thr He Lys Pro -Gin Val Asp Glu 
360 365 370 

ttc acc ttc tec acc ggt cgc tec ate ate gtc ctg tec gaa ggt cgc 
1267 

Phe Thr Phe Ser Thr Gly Arg Ser He He Val Leu Ser Glu Gly Arg 
375 380 385 

ctg ttg aac ctt ggc aac gee acc gga cac cca tea ttt gtc atg tec 
1315 

Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro Ser Phe Val Met Ser 
390 395 400 405 

aac tct ttc gec gat cag acc att gcg cag ate gaa ctg ttc caa aac 
1363 



787 



835 



883 



ctt gtc tgc ggt tac ggc gat gtc ggc aag ggc tgc get gag get ttc 931 
Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly Cys Ala Glu Ala Phe 

265 270 275 



979 
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Asn Ser Phe Ala Asp Gin Thr lie Ala Gin lie Glu Leu Phe Gin Asn 

410 415 420 

gaa gga cag tac gag aac gag gtc tac cgt ctg cct aag gtt etc gac 
1411 

Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu Pro Lys Val Leu Asp 

425 430 435 

gaa aag gtg gca cgc ate cac gtt gag get etc ggc ggt cag etc acc 
1459 

Glu Lys Val Ala Arg lie His Val Glu Ala Leu Gly Gly Gin Leu Thr 

440 445 450 

gaa ctg acc aag gag cag get gag tac ate ggc gtt gac gtt gca ggc 
1507 

Glu Leu Thr Lys Glu Gin Ala Glu Tyr lie Gly Val Asp Val Ala Gly 
455 460 465 

cca ttc aag ccg gag cac tac cgc tac taatgattgt cagcattgag 
1554 

Pro Phe Lys Pro Glu His Tyr Arg Tyr 
470 475 

gga 

1557 



<210> 220 
<211> 478 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Met Ala Gin Val Met Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu 
15 10 15 

Ala Gly Arg His Gin He Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu 

20 25 30 

Met Gin Leu Arg Lys Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala 
35 40 45 

Arg He Ala Gly Ser He His Met Thr Val Gin Thr Ala Val Leu He 
50 55 60 

Glu Thr Leu Thr Ala Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn 
65 70 75 - 80 

He Phe Ser Thr Gin Asp Glu Ala Ala Ala Ala He Val Val Gly Ser 

85 90 95 

Gly Thr Val Glu Glu Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly 

100 105 HO 

Glu Ser Leu Glu Glu Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp 
115 120 125 

Gly Asp Glu Leu Pro Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr 
130 135 140 



Met 



Ala Val He Arg Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro 
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145 

Pro Ala Glu Ala 



Leu Arg Glu Val 

180 



Glu Ala Val Lys 
195 

Leu Tyr His Phe 
210 

Val Asn Asp Ala 
225 

Arg His Ser Leu 



Gly Gly Lys Asn 

260 

Cys Ala Glu Ala 
275 

Ala Asp Pro lie 
290 

Val Thr Val Asp 
305 

Thr Gly Asn Lys 



Asp His Ala Leu 

340 

Met His Ser Leu 
355 

Pro Gin Val Asp 
370 

Leu Ser Glu Gly 
385 

Ser Phe Val Met 



Glu Leu Phe Gin 

420 

Pro Lys Val Leu 
435 

Gly Gly Gin Leu 
450 

Val Asp Val Ala 
465 



150 

Asn Asp Ser Asp 
165 

Leu Ala Ala Glu 



Gly Val Thr Glu 

200 

Ala Glu Glu Gly 
215 

Val Thr Lys Ser 
230 

He Asp Gly He 
245 

Val Leu Val Cys 



Phe Asp Gly Gin 

280 

Asn Ala Leu Gin 
295 

Glu Ala He Glu 
310 

Asp lie He Ser 
325 

Leu Gly Asn He 



Leu His Arg Asp 

360 

Glu Phe Thr Phe 
375 

Arg Leu Leu Asn 
390 

Ser Asn Ser Phe 
405 

Asn Glu Gly Gin 



Asp Glu Lys Val 

440 

Thr Glu Leu Thr 
455 

Gly Pro Phe Lys 
470 



155 

Glu Tyr He Ala 
170 

Pro Gly Lys Trp 
185 

Glu Thr Thr Thr 



Val Leu Pro Phe 

220 



Lys Phe Asp Asn 
235 

Asn Arg Ala Thr 
250 

Gly Tyr Gly Asp 
265 

Gly Ala Arg Val 



Ala Leu Met Asp 

300 

Asp Ala Asp He 
315 

Phe Glu Gin Met 
330 

Gly His Phe Asp 
345 

Asp Val Thr Arg 



Ser Thr Gly Arg 

380 

Leu Gly Asn Ala 
395 

Ala Asp Gin Thr 
410 

Tyr Glu Asn Glu 
425 

Ala Arg He His 



Lys Glu Gin Ala 

460 

Pro Glu His Tyr 
475 



160 

Phe Leu Gly Met 
175 

Gly Lys He Ala 
190 

Gly Val His Arg 
205 

Pro Ala Met Asn 



Lys Tyr Gly Thr 

240 

Asp Met Leu Met 
255 

Val Gly Lys Gly 
270 

Lys Val Thr Glu 
285 

Gly Tyr Ser Val 



Val He Thr Ala 

320 

Leu Lys Met Lys 
335 

Asn Glu He Asp 
350 

Thr Thr He Lys 
365 

Ser He lie Val 



Thr Gly His Pro 

400 

He Ala Gin He 
415 

Val Tyr Arg Leu 
430 

Val Glu Ala Leu 
445 

Glu Tyr He Gly 



Arg Tyr 
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<210> 221 
<211> 128 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> {1) . . (105) 
<223> FRXA00132 

<400> 221 

cac gtt gag get etc ggc ggt cag etc acc gaa ctg acc aag gag cag 48 
His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 

get gag tac ate ggc gtt gac gtt gca ggc cca ttc aag ccg gag cac 96 
Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 

20 25 30 

tac cgc tac taatgattgt cagcattgag gga 12 
Tyr Arg Tyr 
35 



<210> 222 
<211> 35 
<212> PRT 

<213> -Corynebacterium glutamicum 
<400> 222 

His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 

Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 

20 25 30 

Tyr Arg Tyr 
35 



<210> 223 
<211> 1396 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> FRXA01371 

<400> 223 

aacagcttca ateaattegg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 60 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 115 

Met Ala Gin Val Met 
1 5 

gac ttc aag gtt gec gat ctt tea eta gca gag gca gga cgt cac cag 163 
Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu Ala Gly Arg His Gin 
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10 15 20 



att cgt ctt gca gag tat gag atg cca ggt etc atg cag ttg cgc aag 211 
lie Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Arg Lys 

25 30 35 



gaa ttc gca gac gag cag cct ttg aag ggc gec cga att get ggt tct 
Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala Arg He Ala Gly Ser 
40 45 50 



70 



75 80 85 



tac tgg tgg tgc ate aac cag ate ttc age tgg ggc gat gag ctg cca 
Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp Gly Asp Glu Leu Pro 
120 125 130 



gac ggc ate aac cgc gec act gac atg etc atg ggc ggc aag aac gtg 
Asp Gly He Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 

250 255 260 



259 



ate cac atg acg gtc cag acc gec gtg ctt att gag acc etc act get 307 
He His Met Thr Val Gin Thr Ala Val Leu lie Glu Thr Leu Thr Ala 
55 60 65 

ttg ggc get gag gtt cgt tgg get tec tgc aac att ttc tec acc cag 355 
Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn He Phe Ser Thr Gin 



gat gag get gca gcg get ate gtt gtc ggc tec ggc acc gtc gaa gag 403 
Asp Glu Ala Ala Ala Ala He Val Val Gly Ser Gly Thr Val Glu Glu 

90 95 100 

cca get ggt gtt cca gta ttc gcg tgg aag ggt gag tea ctg gag gag 451 
Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser Leu Glu Glu 

105 HO H5 



499 



aac atg ate etc gac gac ggc ggt gac gee acc atg get gtt att cgc 547 
Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val He Arg 
135 140 145 

ggt cgc gaa tac gag cag get ggt ctg gtt cca cca gca gag gee aac 595 
Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro Pro Ala Glu Ala Asn 
150 155 160 165 

gat tec gat gag tac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 643 
Asp Ser Asp Glu Tyr He Ala Phe Leu Gly Met Leu Arg Glu Val Leu 

170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gee gtt aag ggt 691 
Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala Glu Ala Val Lys Gly 

185 190 195 

gtc acc gag gaa acc acc acc ggt gtg cac cgc ctg tac cac ttc get 739 
Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 
200 205 210 

gaa gaa ggc gtg ctg cct ttc cca gcg atg aac gtc aac gac get gtc 787 
Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 
215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 835 
Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu He 
230 235 240 245 



883 
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ctt gtc tgc ggt 
Leu Val Cys Gly 

265 

gac ggc cag ggc 
Asp Gly Gin Gly 
280 

get ctt cag get 
1027 

Ala Leu Gin Ala 
295 

gee ate gag gac 
1075 

Ala lie Glu Asp 
310 

ate att tec ttc 
1123 

lie lie Ser Phe 



ggc aac ate ggt 
1171 

Gly Asn lie Gly 

345 

cac cgc gac gac 
1219 

His Arg Asp Asp 
360 

ttc acc ttc tec 
1267 

Phe Thr Phe Ser 
375 

ctg ttg aac ctt 
1315 

Leu Leu Asn Leu 
390 

aac tct ttc gec 
1363 

Asn Ser Phe Ala 



gaa gga cag tac 
1396 

Glu Gly Gin Tyr 

425 



tac ggc gat gtc 
Tyr Gly Asp Val 

get cgc gtc aag 
Ala Arg Val Lys 

285 

ctg atg gat ggc 

Leu Met Asp Gly 
300 

gee gac ate gtg 

Ala Asp He Val 
315 

gag cag atg etc 

Glu Gin Met Leu 
330 

cac ttt gat aat 
His Phe Asp Asn 

gtc acc cgc acc 

Val Thr Arg Thr 

365 

acc ggt cgc tec 

Thr Gly Arg Ser 
380 

ggc aac gec acc 

Gly Asn Ala Thr 
395 

gat cag acc att 

Asp Gin Thr He 
410 

gag aac gag gtc 
Glu Asn Glu Val 



ggc aag ggc tgc 
Gly Lys Gly Cys 
270 

gtc acc gaa get 
Val Thr Glu Ala 



tac tct gtg gtc 

Tyr Ser Val Val 

305 



ate acc gcg acc 

He Thr Ala Thr 
320 

aag atg aag gat 

Lys Met Lys Asp 
335 

gag ate gat atg 

Glu He Asp Met 
350 

acg ate aag cca 
Thr He Lys Pro 



ate ate gtc ctg 

lie He Val Leu 

385 

gga cac cca tea 

Gly His Pro Ser 
400 

gcg cag ate gaa 

Ala Gin He Glu 
415 

tac cgt ctg 

Tyr Arg Leu 
430 



get gag get ttc 931 
Ala Glu Ala Phe 
275 

gac cca ate aac 979 
Asp Pro lie Asn 
290 

acc gtt gat gag 
Thr Val Asp Glu 



ggc aac aag gac 

Gly Asn Lys Asp 

325 

cac get ctg ctg 

His Ala Leu Leu 
340 

cat tec ctg ttg 

His Ser Leu Leu 
355 

cag gtc gac gag 

Gin Val Asp Glu 
370 

tec gaa ggt cgc 
Ser Glu Gly Arg 



ttt gtc atg tec 

Phe Val Met Ser 

405 

ctg ttc caa aac 

-Leu Phe Gin Asn 
420 



<210> 224 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 



324 
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Met Ala Gin Val 
1 

Ala Gly Arg His 

20 

Met Gin Leu Arg 
35 

Arg lie Ala Gly 
50 

Glu Thr Leu Thr 
65 

lie Phe Ser Thr 



Gly Thr Val Glu 

100 

Glu Ser Leu Glu 
115 

Gly Asp Glu Leu 
130 

Met Ala Val lie 
145 

Pro Ala Glu Ala 



Leu Arg Glu Val 

180 

Glu Ala Val Lys 
195 

Leu Tyr His Phe 
210 

Val Asn Asp Ala 
225 

Arg His Ser Leu 



Gly Gly Lys Asn 

260 

Cys Ala Glu Ala 
275 

Ala Asp Pro lie 
290 

Val Thr Val Asp 
305 

Thr Gly Asn Lys 



Met Asp Phe Lys 
5 

Gin lie Arg Leu 



Lys Glu Phe Ala 

40 

Ser He His Met 
55 

Ala Leu Gly Ala 
70 

Gin Asp Glu Ala 
85 

Glu Pro Ala Gly 



Glu Tyr Trp Trp 

120 

Pro Asn Met He 
135 

Arg Gly Arg Glu 
150 

Asn Asp Ser Asp 
165 

Leu Ala Ala Glu 



Gly Val Thr Glu 

200 

Ala Glu Glu Gly 
215 

Val Thr Lys Ser 
230 

He Asp Gly He 
245 

Val Leu Val Cys 



Phe Asp Gly Gin 

280 

Asn Ala Leu Gin 
295 

Glu Ala He Glu 
310 

Asp He He Ser 



Val Ala Asp Leu 
10 

Ala Glu Tyr Glu 
25 

Asp Glu Gin Pro 



Thr Val Gin Thr 

60 

Glu Val Arg Trp 
75 

Ala Ala Ala He 
90 

Val Pro Val Phe 
105 

Cys He Asn Gin 



Leu Asp Asp Gly 

140 

Tyr Glu Gin Ala 
155 

Glu Tyr He Ala 
170 

Pro Gly Lys Trp 
185 

Glu Thr Thr Thr 



Val Leu Pro Phe 

220 

Lys Phe Asp Asn 
235 

Asn Arg Ala Thr 
250 

Gly Tyr Gly Asp 
265 

Gly Ala Arg Val 



Ala Leu Met Asp 

300 

Asp Ala Asp He 
315 

Phe Glu Gin Met 



Ser Leu Ala Glu 
15 

Met' Pro Gly Leu 
30 

Leu Lys Gly Ala 
45 

Ala Val Leu He 



Ala Ser Cys Asn 

80 

Val Val Gly Ser 
95 

Ala Trp Lys Gly 
110 

He Phe Ser Trp 
125 

Gly Asp Ala Thr 



Gly Leu Val Pro 

160 

Phe Leu Gly Met 
175 

Gly Lys He Ala 
190 

Gly Val His Arg 
205 

Pro Ala Met Asn 



Lys Tyr Gly Thr 

240 

Asp Met Leu Met 
255 

Val Gly Lys Gly 
270 

Lys Val Thr Glu 
285 

Gly Tyr Ser Val 



Val He Thr Ala 

320 

Leu Lys Met Lys 



325 



\ 



WO 01/00843 



PCT/IB00/00923 



Asp His Ala Leu 

340 

Met His Ser Leu 
355 

Pro Gin Val Asp 
370 

Leu Ser Glu Gly 
385 

Ser Phe Val Met 



Glu Leu Phe Gin 

420 



325 

Leu Gly Asn lie 



Leu His Arg Asp 

360 

Glu Phe Thr Phe 
375 

Arg Leu Leu Asn 
390 

Ser Asn Ser Phe 
405 

Asn Glu Gly Gin 



Gly His Phe Asp 
345 

Asp Val Thr Arg 



Ser Thr Gly Arg 

380 

Leu Gly Asn Ala 
395 

Ala Asp Gin Thr 
410 

Tyr Glu Asn Glu 
425 



335 

Asn Glu lie Asp 
350 

Thr Thr lie Lys 
365 

Ser He He Val 



Thr Gly His Pro 

400 

He Ala Gin He 
415 

Val Tyr Arg Leu 
430 



<210> 225 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 

<400> 225 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 

10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 

25 30 35 

ctt gcg cag ace gee cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



307 



atg etc gat acc gee get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



326 
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gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 

90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 

105 HO H5 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 



cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 



ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 



547 



cgt tgc cag cag gtt cgt ggc gtt aat gec cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 



643 



ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 

185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 739 
Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 



835 



gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 

250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 

265 270 _ 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 979 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 
1027 

Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 
1075 

Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 
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acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gee 
1123 

Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val Arg Asp Trp Leu Ala 

330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gec gac gec eta 
1171 

Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 

345 350 355 

gee ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 
1219 

Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala lie 
360 365 370 

get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
1267 

Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 
1315 

Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 
1363 

Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 

410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 
1411 

Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 

425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 
1459 

Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 
440 445 450 

ctg gtc ate gec aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 
1507 

Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 
1555 

Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 
1603 

Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 
1651 

Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 

505 510 515 
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cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 
1699 

Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 
1747 

His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 
1795 

Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 

550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 
1843 

Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 

570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 
1891 

lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Leu Arg 

585 590 595 

gac gtc gat aag cct gee tac ctg cag tgg tec gtg gac tec ttc cgc 
1939 

Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gee ggc gca ccc gac gac gtc caa ate cac acc cac atg 
1987 

Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin lie His Thr His Met 
615 620 625 

tgc tac tec gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 
2035 

Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 
630 635 640 645 

gee gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 
2083 

Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 

650 655 660 

get get ctg aaa tct tec ggc ttc gag etc ggc gtc gga cct ggt gtg 
2131 

Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 

665 670 675 

tgg gat ate cac tec ccg cgc gtt cct tec gcg cag aaa gtg gac ggt 
2179 

Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 
680 685 690 

etc etc gag get gca ctg cag tec gtg gat cct cgc cag ctg tgg gtc 
2227 

Leu Leu Glu Ala Ala Leu Glri Ser Val Asp Pro Arg Gin Leu Trp Val 

695 700 705 
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aac cca gac tgt ggt ctg aag acc cgt gga tgg cca gaa gtg gaa get 
2275 

Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 
710 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 
2323 

Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie 

730 735 740 

gga gca act ate taaattgggt tacegctagg aac 
2358 

Gly Ala Thr lie 

745 



<210> 226 
<211> 745 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 226 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 

20 25 30 

lie Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 

85 90 95 

Leu Trp He Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 

100 105 110 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu He Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 

165 170 175 

Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 

180 185 190 

Glu Arg Leu He Lys Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu 
195 200 205 
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Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 

260 

Ala Ala Trp Lys 
275 

Arg Asn He Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 

340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

He Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr He Gly Ser 

420 

Arg Leu Arg Lys 
435 

Arg Glu Glu He 
450 

Asp Val Leu Val 
465 

Phe Ser Glu Leu 



Gin Ser Tyr Gly 

500 

Val Ser Arg Pro 
515 

Ser Leu Thr Gin 



Thr. Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 

280 

Arg Thr Asp Leu 
295 

Arg Gly Pro He 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 

360 

He Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser He Thr 

440 

Asp Leu Val He 
455 

His Gly Glu Pro 
470 

Leu Asp Gly Phe 
485 

Ser Arg Cys Val 



Ala Pro Met Thr 

520 

Lys His Val Lys 



Pro Glu Val Leu 

220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 

300 

Ala Val Ser Thr 
315 

Ala Glu Asn He 
330 

Glu Lys He Thr 
345 

He Asp Ala Ala 



Arg Thr Ser Pro 

380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser He Arg 
425 

Leu Glu Gin Tyr 



Ala Lys Gin Glu 

460 

Glu Arg Asn Asp 
475 

Leu Ser Thr Ala 
490 

Arg Pro Pro Val 
505 

Val Lys Trp Phe 



Gly Met Leu Thr 



Glu Gin Val Arg 



Phe Val Asn Thr 

240 

Ala Gly He Gly 
255 

Val Thr Glu Leu 
270 

He Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 

320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 

400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 

Glu Leu Gly Leu 



Met Val Gin Tyr 

480 

Asn Gly Trp Val 
495 

Leu Phe Gly Asn 
510 

Gin Tyr Ala Gin 
525 

Gly Pro Val Thr 
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530 

lie Leu Ala Trp 
545 

Ala Asp Gin Val 



Glu Ala Gly Ala 

580 



Leu Leu Pro Leu 
595 

val Asp Ser Phe 
610 

lie His Thr His 
625 

Val lie Ala Leu 



Asp Met Gin Val 

660 

Val Gly Pro Gly 
675 

Gin Lys Val Asp 
690 

Arg Gin Leu Trp 
705 

Pro Glu Val Glu 



Ala Arg Glu Lys 

740 



535 

Ser Phe Val Arg 
550 

Ala Leu Ala Leu 
565 

Lys lie lie Gin 



Arg Asp Val Asp 

600 

Arg Leu Ala Thr 
615 

Met Cys Tyr Ser 
630 

Asp Ala Asp Val 
645 

Leu Ala Ala Leu 



Val Trp Asp lie 

680 

Gly Leu Leu Glu 
695 

Val Asn Pro Asp 
710 

Ala Ser Leu Lys 
725 

lie Gly Ala Thr 



540 

Asp Asp Gin Pro 
555 

Arg Asp Glu lie 
570 

Val Asp Glu Pro 
585 

Lys Pro Ala Tyr 



Ala Gly Ala Pro 

620 

Glu Phe Asn Glu 
635 

Thr Thr lie Glu 
650 

Lys Ser Ser Gly 
665 

His Ser Pro Arg 



Ala Ala Leu Gin 

700 

Cys Gly Leu Lys 
715 

Val Leu Val Glu 
730 

He 
745 



Leu Ala Thr Thr 

560 

Asn Asp Leu He 
575 

Ala He Arg Glu 
590 

Leu Gin Trp Ser 
605 

Asp Asp Val Gin 



Val He Ser Ser 

640 

Ala Ala Arg Ser 
655 

Phe Glu Leu Gly 
670 

Val Pro Ser Ala 
685 

Ser Val Asp Pro 



Thr Arg Gly Trp 

720 

Ser Ala Lys Gin 
735 



<210> 227 
<211> 1923 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 

<400> 227 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 
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10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 

25 30 35 

ctt gcg cag acc gec cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 307 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 

atg etc gat acc gec get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp lie Asp Arg 

90 95 100 



403 



tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 

105 110 115 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu lie Glu Asp Leu 
135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gee cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu lie Lys 

185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct ^cg ttg gtc acc 739 
Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 835 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala lie Gly 

250 255 260 
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gtt gac ttg gtc acc cat 
Val Asp Leu Val Thr His 

265 

gag gag ctg ctg gtt gcg 
Glu Glu Leu Leu Val Ala 
280 

acc gac ctg tgt get get 
1027 

Thr Asp Leu Cys Ala Ala 
295 

ggc cca ate gca gtg tct 
1075 

Gly Pro lie Ala Val Ser 
310 315 

acc etc gag get gag aac 
1123 

Thr Leu Glu Ala Glu Asn 

330 

ttc ggc teg gag aag ate 
1171 

Phe Gly Ser Glu Lys lie 

345 

gec ggc aac ate gac gcg 
1219 

Ala Gly Asn lie Asp Ala 
360 

get tct cga cgc acc tec 
1267 

Ala Ser Arg Arg Thr Ser 
375 

cct ggc cgt age cgt gga 
1315 

Pro Gly Arg Ser Arg Gly 
390 395 

aag tea ctg gag ctt cca 
1363 

Lys Ser Leu Glu Leu Pro 

410 

cca cag acc cca tec att 
1411 

Pro Gin Thr Pro Ser lie 

425 

tec ate act ttg gag cag 
1459 

Ser lie Thr Leu Glu Gin 
440 

ctg gtc ate gec aag cag 
1507 



ggc gtc act gag ctt 
Gly Val Thr Glu Leu 
270 

ggc ate gtt gat ggt 
Gly He Val Asp Gly 
285 

ctt get tec ctg aag 

Leu Ala Ser Leu Lys 
300 

acc tct tgt tea ctg 

Thr Ser Cys Ser Leu 

320 

att gag cct gag gtc 

He Glu Pro Glu Val 

335 

acc gag gtc aag ctg 

Thr Glu Val Lys Leu 
350 

get gcg ttc gat gcg 

Ala Ala Phe Asp Ala 
365 

cca cgc acc gca cca 

Pro Arg Thr Ala Pro 
380 

tec ttc gac act cgt 

Ser Phe Asp Thr Arg 

400 

get ctg cca acc acc 

Ala Leu Pro Thr Thr 

415 

cgt tct get cgc get 

Arg Ser Ala Arg Ala 
430 

tac gaa gag gca atg 

Tyr Glu Glu Ala Met 
445 

gaa gaa ctt ggt ctt 



get gcg tgg aag ggt 931 
Ala Ala Trp Lys Gly 
275 

cgt aac att tgg cgc 979 
Arg Asn He Trp Arg 
290 

cgc ctg gca get cgc 

Arg Leu Ala Ala Arg 
305 

ctg cac gtt cct tac 

Leu His Val Pro Tyr 

325 

cgc gac tgg ctt gec 

Arg Asp Trp Leu Ala 

340 

ctt gee gac gee eta 

Leu Ala Asp Ala Leu 
355 

gcg tec gca gca att 

Ala Ser Ala Ala He 
370 

ate acg cag gaa etc 

He Thr Gin Glu Leu 
385 

gtt acg ctg cag gag 

Val Thr Leu Gin Glu 

405 

acc att ggt tct ttc 

Thr He Gly Ser Phe 

420 

cgt ctg cgc aag gaa 

Arg Leu Arg Lys Glu 
435 

cgc gaa gaa ate gat 

Arg Glu Glu He Asp 
450 

gat gtg ttg gtt cac 
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Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 
1555 

Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gec aac ggc tgg gtc caa age tac ggc tec 
1603 

Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 
1651 

Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 

505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 
1699 

Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 
1747 

His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 
1795 

Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 

550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 
1843 

Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 

570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccc get acg 
1891 

lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Ala Thr 

585 590 595 

aga cgt cga taagcctgcc tacctgeagt ggt 
1923 

Arg Arg Arg 
600 



<210> 228 
<211> 600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 

20 25 30 
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lie Glu Gly Arg Glu Leu 
35 

Ala Ser Asp Ser Leu Ser 
50 

Ser Tyr Tyr Asp Ala Met 
65 70 

Pro Glu Arg Phe Asp Asp 

85 

Leu Trp lie Asp Arg Tyr 

100 



Ala Gin Thr Ala Arg 
40 

Gly Leu Asp Ser Val 
55 

Leu Asp Thr Ala Ala 

75 

lie Ala Asp His Glu 

90 

Phe Gly Ala Ala Arg 
105 




PCT/IB00/00923 



Gin Leu Val Asn Thr 
45 

Pro Phe Ala Gly Arg 
60 

lie Leu Gly Val Leu 

80 

Asn Asp Gly Leu Pro 

95 

Gly Thr Glu Thr Leu 
110 



Pro Ala Gin Ala 
115 

Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Met Thr Lys Trp 

120 

Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 



Phe Asp Thr Asn 



Arg Phe Val Leu 

140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 



Tyr His Tyr Leu 
125 

Asp Ala Ser Ala 



Val Asn Ala Arg 

160 

Ala Arg Thr Thr 
175 



Asp Gly Ser Asn Pro 

180 

Glu Arg Leu lie Lys 
195 

Pro Ala Leu Val Thr 
210 

Ala Gly Tyr Thr Thr 
225 

Tyr Phe Gly Ser Gly 

245 

Leu Gly Ala lie Gly 

260 

Ala Ala Trp Lys Gly 
275 



Leu Asp His Leu Pro 

185 

Ser Phe Asp Thr Glu 
200 

Asp Val Ala Pro Glu 
215 

Leu Ala Lys Arg Asp 
230 

Asp Gin Ala Leu Asn 

250 

Val Asp Leu Val Thr 

265 

Glu Glu Leu Leu Val 
280 



Ala Leu Phe Glu Val Tyr 

190 

Trp Val Gin lie Asp Glu 
205 

Val Leu Glu Gin Val Arg 
220 

Gly Val Phe Val Asn Thr 
235 240 

Thr Leu Ala Gly lie Gly 

255 

His Gly Val Thr Glu Leu 

270 

Ala Gly lie Val Asp Gly 
285 



Arg Asn lie Trp Arg Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys 
290 295 300 

Arg Leu Ala Ala Arg Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu 
305 310 315 320 

Leu His Val Pro Tyr Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val 

325 330 335 



Arg Asp Trp Leu Ala Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu 

340 345 350 

Leu Ala Asp Ala Leu Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala 
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355 360 365 

Ala Ser Ala Ala He Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro • 
370 375 380 

He Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 

405 410 415 

Thr He Gly Ser Phe Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala 

420 425 430 

Arg Leu Arg Lys Glu Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 

Arg Glu Glu He Asp Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 

485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 

500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

He Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu He Asn Asp Leu He 

565 570 575 

Glu Ala Gly Ala Lys He He Gin Val Asp Glu Pro Ala He Arg Glu 

580 585 590 

Leu Leu Pro Ala Thr Arg Arg Arg 
595 600 



<210> 229 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 229 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 
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aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 115 

Met Ser Leu Arg Phe 
1 5 



gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gec tac ctg cag 
Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 

10 15 20 



163 



tgg tec gtg gac tec ttc cgc ctg gcg act gee ggc gca ccc gac gac 211 
Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 

25 30 35 

gtc caa ate cac acc cac atg tgc tac tec gag ttc aac gaa gtg ate 259 
Val Gin lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie 
40 45 50 



tec teg gtc ate gcg ttg gat gee gat gtc acc acc ate gaa gca gca 
Ser Ser Val lie Ala Leu Asp Ala Asp Val Thr Thr lie Glu Ala Ala 
55 60 65 

cgt tec gac atg cag gtc etc get get ctg aaa tct tec ggc ttc gag 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 
70 75 80 85 



307 



355 



etc ggc gtc gga cct ggt gtg tgg gat ate cac tec ccg cgc gtt cct 403 
Leu Gly Val Gly Pro Gly Val Trp Asp lie His Ser Pro Arg Val Pro 

90 95 100 

tec gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tec gtg 451 
Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val 

105 110 115 

gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 499 
Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 
120 125 130 

gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 547 
Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 
135 . 140 145 

aag cag get cgt gag aaa ate gga gca act ate taaattgggt tacegctagg 600 
Lys Gin Ala Arg Glu Lys He Gly Ala Thr He 
150 155 160 



aac 



603 



<210> 230 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met Ser Leu Arg Phe Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys 
15 10 15 

Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala 

20 25 30 

Gly Ala Pro Asp Asp Val Gin He His Thr His Met Cys Tyr Ser Glu 
35 40 45 
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Phe Asn Glu Val 
50 

Thr lie Glu Ala 
65 

Ser Ser Gly Phe 



Ser Pro Arg Val 

100 

Ala Leu Gin Ser 
115 

Gly Leu Lys Thr 
130 

Leu Val Glu Ser 
145 



lie Ser Ser Val 
55 

Ala Arg Ser Asp 
70 

Glu Leu Gly Val 
85 

Pro Ser Ala Gin 



Val Asp Pro Arg 

120 

Arg Gly Trp Pro 
135 

Ala Lys Gin Ala 
150 



lie Ala Leu Asp 

60 

Met Gin Val Leu 
75 

Gly Pro Gly Val 
90 

Lys Val Asp Gly 
105 

Gin Leu Trp Val 



Glu Val Glu Ala 

140 

Arg Glu Lys lie 
155 



Ala Asp Val Thr 



Ala Ala Leu Lys 

80 

Trp Asp lie His 
95 

Leu Leu Glu Ala 
110 

Asn Pro Asp Cys 
125 

Ser Leu Lys Val 



Gly Ala Thr lie 

160 



<210> 231 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02648 

<400> 231 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 

10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn He Lys Arg Ser Asn Gly Glu He Gly Glu Glu Glu Phe 

25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin He Leu Gin Ser Ser Val Asp Asp Val He Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 307 
Asp Leu Gly He Asp He Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 355 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
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70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 403 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 

90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 
Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 

105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 
Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 
Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 

170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 

185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 739 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca ccg 787 
Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 
215 220 225 

gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 835 
Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro Ser Val Lys 
230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate aac agt gca 883 
Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie Asn Ser Ala 

250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac .ate tgc tgg ggc 931 
Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie Cys Trp Gly 

265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 979 
Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly Asp lie lie 
280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 
1027 

Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 

295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 
1075 
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Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 
310 315 320 325 

cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 
1123 

Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His Ser lie Asn 

330 335 340 

get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt cag ttc gee 
1171 

Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val Gin Phe Ala 

345 350 355 

aag ctt gtt ggc cct gag aac gtc att gcg tec act gac tgt ggt ctg 
1219 

Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp Cys Gly Leu 
360 365 370 

ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg gag tec eta 
1267 

Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu Glu Ser Leu 
375 380 385 

gta gag ggc get cgc att gca tea aag gaa ctg ttc taagctagac 
1313 

Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 
390 395 400 

aacgagggtt get 
1326 



<210> 232 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn He Lys Arg Ser Asn Gly Glu He 

20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 

85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 

100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 
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Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 

165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 

180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys He He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp 

245 250 255 

Ala He Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu 

260 265 270 

His He Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro 
275 280 285 

Phe Gly Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe 
290 295 300 

Ser Phe Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp 
305 310 315 320 

Glu Glu Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val 

325 330 335 

Ser His Ser He Asn Ala val Glu His Pro Arg Leu Val Ala Asp Arg 

340 345 350 

He Val Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser 
355 360 365 

Thr Asp Cys Gly Leu Gly Gly Arg Leu His Ser Gin -lie Ala Trp Ala 
370 375 380 

Lys Leu Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu 
385 390 395 400 

Phe 



<210> 233 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 



342 




WO 01/00843 W W PCT/IB00/00923 




<220> 
<221> CDS 
<222> (1)..(525) 
<223> FRXA02648 

<400> 233 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 48 
Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 

age gtg aag gat tac ttg gac tgg ate ggt aca cgc ate gat gec ate 96 
Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 

20 25 30 

aac agt gca gtg aag ggc ctt cca aag gaa cag ace cgc ctg cac ate 144 
Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 192 
Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

gac ate att ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc 240 
Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 

gaa ggc gca tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa 288 
Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 

85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 336 
Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His 

100 105 110 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 3 84 
Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val 
115 120 125 

cag ttc gee aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 432 
Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp 
130 135 140 

tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 480 
Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu 
145 150 155 160 

gag tec eta gta gag ggc get cgc att gca tea aag -gaa ctg ttc 525 
Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 

165 170 175 

taagctagac aacgagggtt get 548 



<210> 234 
<211> 175 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 
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Ser Val Lys Asp 

20 

Asn Ser Ala Val 
35 

Cys Trp Gly Ser 
50 

Asp lie lie Gly 
65 

Glu Gly Ala Ser 



Asn Lys Leu Pro 

100 

Ser lie Asn Ala 
115 

Gin Phe Ala Lys 
130 

Cys Gly Leu Gly 
145 

Glu Ser Leu Val 



Tyr Leu Asp Trp 



Lys Gly Leu Pro 

40 

Trp His Gly Pro 
55 

Glu lie Leu Arg 
70 

Pro Arg His Ala 
85 

Glu Gly Ser Val 



Val Glu His Pro 

120 

Leu Val Gly Pro 
135 

Gly Arg Leu His 
150 

Glu Gly Ala Arg 
165 



lie Gly Thr Arg 
25 

Lys Glu Gin Thr 



His Val Thr Asp 

60 

Ala Glu Val Gly 
75 

His Glu Trp Arg 
90 

lie Tyr Pro Gly 
105 

Arg Leu Val Ala 



Glu Asn Val lie 

140 

Ser Gin lie Ala 
155 

lie Ala Ser Lys 
170 



lie Asp Ala lie 
30 

Arg Leu His lie 
45 

lie Pro Phe Gly 



Gly Phe Ser Phe 

80 

Val Trp Glu Glu 
95 

Val Val Ser His 
110 

Asp Arg lie Val 
125 

Ala Ser Thr Asp 



Trp Ala Lys Leu 

160 

Glu Leu Phe 
175 



<210> 235 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 

<400> 235 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 

10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 

25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 
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gac 



ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 307 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 



tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 355 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 403 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 

90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 
Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 

105 HO 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 
Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 . 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 
Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 

170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 

185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 739 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca 784 
Tyr Lys lie. lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



<210> 236 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 

20 25 30 

Gly Glu Glu Glu Phe Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

lie Lys Arg Gin Val Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu 
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Tyr Gly His Val Thr 
65 

Tyr Ser Phe Thr Arg 

85 

Trp Ala Ser Gin Glu 

100 

Thr Ser Phe Ser Asp 
115 

Glu Asp Pro Val Ser 
130 

Pro Glu Phe Thr Gly 
145 

Thr Asp Val Asp Leu 

165 

Asp Gly Phe Val Ala 

180 

Asn Lys Phe Tyr Asp 
195 

Ala Leu Ser Gin Glu 
210 

Gin Leu Asp Ala 
225 



55 

Ser Gly Ala Val Asp Phe 
70 75 

Leu Gly Gly Leu Thr Met 

90 

Ala Val Arg Ser Thr Pro 

105 

Arg Arg Asp Arg Ala Leu 
120 

Gly He Phe Thr Gly Arg 
135 

Pro lie Thr Tyr lie Gly 
150 155 

Leu Lys Lys Gly Met Asn 

170 

Ala Leu Ser Pro Gly Ser 

185 

Thr Asp Glu Glu Val Val 
200 

Tyr Lys lie lie Thr Asp 
215 



Gly Ala Trp Trp Asn 

80 

Thr Asp Thr Asp Arg 

95 

Gly Asn lie Glu Leu 
110 

Phe Ser Glu Ala Tyr 
125 

Ala Ser Val Gly Asn 
140 

Gin Glu Glu Thr Gin 

160 

Ala Ala Gly Ala Thr 

175 

Ala Ala Arg Leu Thr 
190 

Ala Ala Cys Ala Asp 
205 

Ala Gly Leu Thr Val 
220 



<210> 237 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 237 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 163 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly He 

10 15 20 

acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 

25 30 35 
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gee etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 259 
Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg Gin lie Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 307 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 

90 95 



cac 



408 



<210> 238 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 

20 25 30 

Val Tfir Ser Lys Tyr Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin He Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

He Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
65 70 75 80 

Ala Leu Arg Glu He Asn Ala Gly Leu Leu Asp His Glu Glu Gly 

85 90 95 



<210> 239 
<211> 1827 
<212>. DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 239 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 11 

Val Ser Lys He Ser 
1 5 
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acg aaa ctg aag gcc etc acc gcg gtg ctg tct gtg acc act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 

10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 

25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 259 
Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala Gly Pro Thr Pro 
40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 307 
Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
55 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 403 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg lie Leu Asp Arg 

90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr lie 

105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 
Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 
120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg cgt egg gaa 547 
Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He Thr Met Arg Arg Glu 
135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gac ggg att tta tta gag 595 
Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp Gly He Leu Leu Glu 
150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cac gat gtg tat ttc ttt 643 
Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 

170 175 180 

gat cct tct ggc cag gtg ttg gtg ggg gat egg cgt tgg ttg ttc aat 691 
Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 

185 190 - 195 

gag teg cag teg atg tec acg gtg ctg atg gcc ctt ctg gtt aat ggt 739 
Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 
200 205 210 

cct teg ccg gca att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 
Pro Ser Pro Ala He Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 
215 220 225 

gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 835 
Ala Ser Phe Val Gly Phe Ash Asp Gly Glu Tyr Gin Phe Thr Gly Leu 
230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gcc gcc cag gcc gtg 883 
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Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 

250 255 260 

tgg acg ttg gcg cat get gat gtc gca ggc ccc tac act ttg gtc get 931 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 

265 270 275 

gac ggc gcg ccg ttg ctg teg gag ttc cca acg etc ace acc gat gac 979 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gec gaa tac aac cca gag get tac acc aac acg gtg tec acg ttg 
1027 

Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 

ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 
1075 

Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 
1123 

Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp He Asp Ser Ala Ala 

330 335 340 

att tec tec tec gee aat gtg gtg gca gcg gta cgc cac gaa aac aac 
1171 

He Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 

345 350 355 

gag gca gtg ctt act gtt ggc tec atg gaa ggc gtg act tea gat gcg 
1219 

Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act cgt ccc acc ttt gaa tac gcg teg agt 
1267 

Leu Arg Ser Glu Thr He Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 
1315 

Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 
1363 

Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu He Val Leu 

410 415 420 

cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 
1411 

Pro Arg Asp Val Thr Gly Pro He Ser Glu Phe Gin Leu Ser Arg Thr 

425 430 435 

ggg gtc egg gee gec atg ate att gaa ggc aag gtg tac gtg ggc gtc 
1459 

Gly Val Arg Ala Ala Met He lie Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 
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gta acg cgt cct ggt ccg ggc gag egg cgc gtg aca aat ate acg gag 
1507 

Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg gcg ctg teg ate aac tgg cgc cca 
1555 

Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser lie Asn Trp Arg Pro 
470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 
1603 

Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro Glu Thr Pro Leu Trp 

490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 
1651 

Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser Met Pro Ser Gly Asn 

505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 
1699 

Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ccg act gee gat aat gat 
1747 

Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 

535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg cgt gcg gcg ccg gtg 
1795 

lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 

550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 
1827 

Val Ala Tyr 



<210> 240 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Val Ser Lys lie Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
1 ' 5 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 

20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 



350 




WO 01/00843 ^ PCT/IB00/00923 




Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 

85 90 95 

Arg lie Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 

100 105 110 

Ala Glu Arg Thr lie Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu 
115 120 125 

Ser Gly Gly Val Tyr Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He 
130 135 140 

Thr Met Arg Arg Glu Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp 
145 150 155 160 

Gly He Leu Leu Glu Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His 

165 170 175 

Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg 

180 185 190 

Arg Trp Leu Phe Asn Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala 
195 200 205 

Leu Leu Val Asn Gly Pro Ser Pro Ala He Ser Pro Gly Val Val Asn 
210 215 220 

Gin Leu Ser Thr Asp Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr 
225 230 235 240 

Gin Phe Thr Gly Leu Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe 

245 250 255 

Ala Ala Gin Ala Val Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro 

260 265 270 

Tyr Thr Leu Val Ala Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr 
275 280 285 

Leu Thr Thr Asp Asp Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn 
290 295 300 

Thr Val Ser Thr Leu Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val 
305 310 315 320 

Ser Ser Gly Asn Val Ser Pro Leu Gin Gly He Trp Ser Gly Gly Asp 

325 330 335 

He Asp Ser Ala Ala He Ser Ser Ser Ala Asn Val Val Ala Ala Val 

340 345 350 

Arg His Glu Asn Asn Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly 
355 360 365 

Val Thr Ser Asp Ala Leu Arg Ser Glu Thr He Thr Arg Pro Thr Phe 
370 375 380 

Glu Tyr Ala Ser Ser Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro 
385 390 395 400 
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Val Arg Val Ala Arg 

405 

Ala Glu lie Val Leu 

420 

Gin Leu Ser Arg Thr 
435 

Val Tyr Val Gly Val 
450 

Thr Asn He Thr Glu 
465 

He Asn Trp Arg Pro 

485 

Glu Thr Pro Leu Trp 

500 

Met Pro Ser Gly Asn 
515 

Ala Thr Thr Val Tyr 
530 

Thr Ala Asp Asn Asp 
545 

Arg Ala Ala Pro Val 

565 



Ser Ala Thr Thr Gly Glu 

410 

Pro Arg Asp Val Thr Gly 

425 

Gly Val Arg Ala Ala Met 
440 

Val Thr Arg Pro Gly Pro 
455 

Val Ala Pro Ser Leu Gly 
470 475 

Asp Gly He Leu Leu Val 

490 

Arg Val Glu Gin Asp Gly 

505 

Leu Ser Ala Pro Val Val 
520 

Val Thr Asp Ser His Ala 
535 

He Trp Arg Glu Val Pro 
550 555 

Val Ala Tyr 



Leu Val Gin Thr Glu 

415 

Pro He Ser Glu Phe 
430 

He He Glu Gly Lys 
445 

Gly Glu Arg Arg Val 
460 

Glu Ala Ala Leu Ser 

480 

Gly Thr Ser He Pro 

495 

Ser Ala He Ser Ser 
510 

Ala Val Ala Ser Ser 
525 

Met Leu Gin Leu Pro 
540 

Gly Leu Leu Gly Thr 

560 



<210> 241 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
<223> RXA02240 

<400> 241 

cagctagacc actgacattg cagttttaga cagcttggtc tatattggtt ttttgtattt 60 

aagactattt attctcaact tcttcgaaag aagggtattt gtg get cag cca acc 115 

Val Ala Gin Pro Thr 

1 5 

gec gtc cgt ttg ttc acc agt gaa tct gta act gag gga cat cca gac 163 

Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr Glu Gly His Pro Asp 

10 15 20 

aaa ata tgt gat get att tec gat acc att ttg gac gcg ctg etc gaa 211 
Lys He Cys Asp Ala He Ser Asp Thr He Leu Asp Ala Leu Leu Glu 

25 30 35 

aaa gat ccg cag teg cgc gtc gca gtg gaa act gtg gtc acc acc gga 259 
Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr Val Val Thr Thr Gly 
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gag gtt gga ttc gac gga cgc acc tgt ggc gtc tea gta tec ate ggt 
Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val Ser Val Ser He Gly 

90 95 100 



cgc acc aac ggc gac gtt gaa gaa gac gac cgc gca ggt get ggc gac 
Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg Ala Gly Ala Gly Asp 
120 125 130 

cag ggc ctg atg ttc ggc tac gec acc aac gaa acc gaa gag tac atg 
Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu Thr Glu Glu Tyr Met 
135 140 145 

cct ctt cct ate gcg ttg gcg cac cga ctg tea cgt cgt ctg acc cag 
Pro Leu Pro He Ala Leu Ala His Arg Leu Ser Arg Arg Leu Thr Gin 
150 155 160 165 

gtt cgt aaa gag ggc ate gtt cct cac ctg cgt cca gac gga aaa acc 
Val Arg Lys Glu Gly He Val Pro His Leu Arg Pro Asp Gly Lys Thr 

170 175 180 

cag gtc acc ttc gca tac gat gcg caa gac cgc cct age cac ctg gat 
Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg Pro Ser His Leu Asp 

185 190 195 

acc gtt gtc ate tec acc cag cac gac cca gaa gtt gac cgt gca tgg 
Thr Val Val He Ser Thr Gin His Asp Pro Glu Val Asp Arg Ala Trp 
200 205 210 

ttg gaa acc caa ctg cgc gaa cac gtc att gat tgg gta ate aaa gac 
Leu Glu Thr Gin Leu Arg Glu His Val He Asp Trp Val He Lys Asp 
215 220 225 

gca ggc att gag gat ctg gca acc ggt gag ate acc gtg ttg ate aac 
Ala Gly He Glu Asp Leu Ala Thr Gly Glu He Thr Val Leu He Asn 
230 235 240 245 

cct tea ggt tec ttc att ctg ggt ggc ccc atg ggt gat gcg ggt ctg 
Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met Gly Asp Ala Gly Leu 

250 255 260 

acc ggc cgc aag ate ate gtg gat acc tac ggt ggc atg get cgc cat 
Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Met Ala Arg His 

265 270 275 

ggt ggt gga gca ttc tec ggt aag gat cca age aag gtg gac cgc tct 
Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 
280 285 290 



307 



40 45 50 

ate gtc cat gtt gtt ggc gag gtc cgt acc age get tac gta gag ate 
He Val His Val Val Gly Glu Val Arg Thr Ser Ala Tyr Val Glu He 
55 60 65 

cct caa tta gtc cgc aac aag etc ate gaa ate gga ttc aac tec tct 355 
Pro Gin Leu Val Arg Asn Lys Leu He Glu He Gly Phe Asn Ser Ser 
70 75 80 85 



403 



gag cag tec cag gaa ate get gac ggc gtg gat aac tec gac gaa gee 451 
Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp Asn Ser Asp Glu Ala 

105 HO H5 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 



353 



WO 01/00843 ^ ^ PCT/IBOO/00923 



get gca tac gec atg cgt tgg gta gca aag aac ate gtg gca gca ggc 
1027 

Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn lie Val Ala Ala Gly 
295 300 305 

ctt get gat cgc get gaa gtt cag gtt gca tac gec att gga cgc gca 
1075 

Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr Ala He Gly Arg Ala 

310 315 320 325 

aag cca gtc gga ctt tac gtt gaa acc ttt gac ace aac aag gaa ggc 
1123 

Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp Thr Asn Lys Glu Gly 

330 335 340 

ctg age gac gag cag att cag get gec gtg ttg gag gtc ttt gac ctg 
1171 

Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu Glu Val Phe Asp Leu 

345 350 355 

cgt cca gca gca att ate cgt gag ctt gat ctg ctt cgt ccg ate tac 
1219 

Arg Pro Ala Ala He He Arg Glu Leu Asp Leu Leu Arg Pro He Tyr 
360 365 370 

get gac act get gee tac ggc cac ttt ggt cgc act gat ttg gac ctt 
1267 

Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg Thr Asp Leu Asp Leu 
375 380 385 

cct tgg gag get ate gac cgc gtt gat gaa ctt cgc gca gec etc aag 
1315 

Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu Arg Ala Ala Leu Lys 
390 o 395 400 405 

ttg gee taaaaatctg atgtagtatc ttc 

1344 

Leu Ala 



<210> 242 
<211> 407 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Val Ala Gin Pro Thr Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr 
15 10 15 

Glu Gly His Pro Asp Lys He Cys Asp Ala He Ser Asp Thr He Leu 

20 25 30 

Asp Ala Leu Leu Glu Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr 
35 40 45 

Val Val Thr Thr Gly He Val His Val Val Gly Glu Val Arg Thr Ser 
50 55 60 

Ala Tyr Val Glu He Pro Gin Leu Val Arg Asn Lys Leu He Glu He 
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65 



70 75 80 



Gly Phe Asn Ser Ser Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val 

85 90 95 

Ser Val Ser He Gly Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp 

100 105 HO 

Asn Ser Asp Glu Ala Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg 
115 120 125 

Ala Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 
130 135 140 

Thr Glu Glu Tyr Met Pro Leu Pro He Ala Leu Ala His Arg Leu Ser 
145 150 155 160 

Arg Arg Leu Thr Gin Val Arg Lys Glu Gly He Val Pro His Leu Arg 

165 170 175 

Pro Asp Gly Lys Thr Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg 

180 185 190 

Pro Ser His Leu Asp Thr Val Val He Ser Thr Gin His Asp Pro Glu 
195 200 205 

Val Asp Arg Ala Trp Leu Glu Thr Gin Leu Arg Glu His Val He Asp 
210 215 220 

Trp Val He Lys Asp Ala Gly He Glu Asp Leu Ala Thr Gly Glu He 
225 230 235 240 

Thr Val Leu He Asn Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met 

245 250 255 

Gly Asp Ala Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly 

260 265 270 

Gly Met Ala Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser 
275 280 285 

Lys Val Asp Arg Ser Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn 
290 295 300 

He Val Ala Ala Gly Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr 
305 310 315 320 

Ala He Gly Arg Ala Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp 

325 330 335 

Thr Asn Lys Glu Gly Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu 

340 345 350 

Glu Val Phe Asp Leu Arg Pro Ala Ala He He Arg Glu Leu Asp Leu 
355 360 365 

Leu Arg Pro He Tyr Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg 
370 375 380 

Thr Asp Leu Asp Leu Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu 
385 390 395 400 
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Arg Ala Ala Leu Lys Leu Ala 

405 



<210> 243 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXA00780 

<400> 243 

ccttttaagt ccttctttgc ccgtgaataa ttctctggat agtttccacg tgcagttaag 60 

tcacgctgtt agacttgcct gcatgctctc gacaataaaa atg ate cgt gaa gat 115 

Met lie Arg Glu Asp 
1 5 

etc gca aac get cgt gaa cac gat cca gca gec cga ggc gat tta gaa 
Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala Arg Gly Asp Leu Glu 

10 15 20 



gee 



ggc 



tgc gac aac gtg aca gtc ggc gcg ggc gca aaa ate tta ggt ccc ate 

Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys He Leu Gly Pro He 
120 125 130 

ace ate ggc gaa ggc tec gca att ggc gee aat gca gtt gtc ace aaa 

Thr He Gly Glu Gly Ser Ala He Gly Ala Asn Ala Val Val Thr Lys 
135 140 145 

gac gtg ccg gca gaa cac ate gca gtc gga att cct gcg gta gca cgc 

Asp Val Pro Ala Glu His He Ala Val Gly He Pro Ala Val Ala Arg 

150 155 160 165 



163 



aac gca gtg gtt tac tec gga etc cac gee ate tgg gca cat cga gtt 211 
Asn Ala Val Val Tyr Ser Gly Leu His Ala He Trp Ala His Arg Val 

25 30 35 

gee aac age tgg tgg aaa tec ggt ttc cgc ggc ccc gee cgc gta tta 259 
Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly Pro Ala Arg Val Leu 
40 45 50 



caa ttc ace cga ttc etc ace ggc att gaa att cac ccc ggt gee 307 
Ala Gin Phe Thr Arg Phe Leu Thr Gly He Glu He His Pro Gly Ala 
55 60 65 



acc att ggt cgt cgc ttt ttt att gac cac gga atg gga ate gtc ate 355 
Thr He Gly Arg Arg Phe Phe He Asp His Gly Met Gly He Val He 
70 75 80 85 



^„ gaa acc get gaa ate ggc gaa ggc gtc atg etc tac cac ggc gtc 403 
Gly Glu Thr Ala Glu He Gly Glu Gly Val Met Leu Tyr His Gly Val 

90 95 100 



acc etc ggc gga cag gtt etc acc caa acc aag cgc eac ccc acg etc 451 
Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys Arg His Pro Thr Leu 

105 HO 115 



499 



547 



595 
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cca cgt ggc aag aca gag aag ate aag etc gtc gat ccg gac tat tac 643 
Pro Arg Gly Lys Thr Glu Lys lie Lys Leu Val Asp Pro Asp Tyr Tyr 

170 175 180 

att taagaacagt tagcgcccta cct 669 
lie 



<210> 244 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met lie Arg Glu Asp Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala 
1 5 10 15 

Arg Gly Asp Leu Glu Asn Ala Val Val Tyr Ser Gly Leu His Ala lie 

20 25 30 

Trp Ala His Arg Val Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly 
35 40 45 

Pro Ala Arg Val Leu Ala Gin Phe Thr Arg Phe Leu Thr Gly lie Glu 
50 55 60 

lie His Pro Gly Ala Thr lie Gly Arg Arg Phe Phe lie Asp His Gly 
65 70 75 80 

Met Gly lie Val lie Gly Glu Thr Ala Glu lie Gly Glu Gly Val Met 

85 90 95 

Leu Tyr His Gly Val Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys 

100 105 110 

Arg His Pro Thr Leu Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys 
115 120 125 

lie Leu Gly Pro lie Thr lie Gly Glu Gly Ser Ala lie Gly Ala Asn 
130 135 140 

Ala Val Val Thr Lys Asp Val Pro Ala Glu His lie Ala Val Gly He 
145 150 155 160 

Pro Ala Val Ala Arg Pro Arg Gly Lys Thr Glu Lys -lie Lys Leu Val 

165 170 175 

Asp Pro Asp Tyr Tyr He 

180 



<210> 245 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
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<223> RXA00779 
<400> 245 

cagaggccac ttcaagtaga tgtttcgtaa ttgtttacag cgtttacgca agcggtcgac 60 

caacaaaaac agcacttcaa tgattggagc accacccgac atg ggc aat gtg tac 115 

Met Gly Asn Val Tyr 

1 5 

aac aac ate acc gaa acc ate ggc cac ace cca ctg gta aag ctg aac 163 

Asn Asn lie Thr Glu Thr lie Gly His Thr Pro Leu Val Lys Leu Asn 

10 15 20 

aag etc acc gaa ggc etc gac gca act gtc ctg gtc aag ctt gag tea 211 
Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu Val Lys Leu Glu Ser 

25 . 30 35 

ttc aac cca gca aac tec gtc aag gac cgt ate ggt ctg gec ate gtt 259 
Phe Asn Pro Ala Asn Ser Val Lys Asp Arg lie Gly Leu Ala lie Val 
40 45 50 

gaa gat gca gag aag tec ggt gca ctg aag cca ggc ggc acc ate gtt 307 
Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro Gly Gly Thr lie Val 
55 60 65 

gaa gca acc tec ggc aac acc ggt ate gca ctg gca atg gtc ggc get 355 
Glu Ala Thr Ser Gly Asn Thr Gly lie Ala Leu Ala Met Val Gly Ala 
70 75 80 85 

gca cgc gga tac aac gtt gtt etc acc atg ccg gag acc atg tec aac 403 
Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro Glu Thr Met Ser Asn 

90 95 100 

gag cgt cgc gtt etc etc cgc get tac ggt gca gag ate gtt ctt acc 451 
Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala Glu lie Val Leu Thr 

105 110 115 

cca ggt gca gca ggc atg cag ggt gca aag gac aag gca gac gaa ate 499 
Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp Lys Ala Asp Glu lie 
120 125 130 

gtc get gaa cgc gaa aac gca gtc ctt get cgc cag ttc gag aac gag 547 
Val Ala Glu Arg Glu Asn Ala Val Leu Ala Arg Gin Phe Glu Asn Glu 
135 140 145 

gca aac cca cgc gtc aac cgc gac acc acc gcg aag gaa ate etc gaa 595 
Ala Asn Pro Arg Val Asn Arg Asp Thr Thr Ala Lys Glu lie Leu Glu 
150 155 160 165 

gac acc gac ggc acc gtt gat ate ttc gtt gca age ttc ggc acc ggc 643 
Asp Thr Asp Gly Thr Val Asp lie Phe Val Ala Ser Phe Gly Thr Gly 

170 175 180 

gga acc gtc acc ggc gtt ggc cag gtc ctg aag gaa aac aac gca gac 691 
Gly Thr Val Thr Gly Val Gly Gin Val Leu Lys Glu Asn Asn Ala Asp 

185 190 195 

gta cag gtc tac acc gtc gag cca gaa gcg tec cca ctt ctg acc get 739 
Val Gin Val Tyr Thr Val Glu Pro Glu Ala Ser Pro Leu Leu Thr Ala 
200 205 210 
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ggc aag get ggt cca cac aag ate cag ggc ate ggc gca aac ttc ate 787 
Gly Lys Ala Gly Pro His Lys lie Gin Gly He Gly Ala Asn Phe He 
215 220 225 

ccc gag gtc ctg gac cgc aag gtt etc gac gac gtg ctg ace gtc tec 835 
Pro Glu Val Leu Asp Arg Lys Val Leu Asp Asp Val Leu Thr Val Ser 
230 235 240 245 

aac gaa gac gca ate gca ttc tec cgc aag etc get acc gaa gag ggc 883 
Asn Glu Asp Ala He Ala Phe Ser Arg Lys Leu Ala Thr Glu Glu Gly 

250 255 260 

ate etc ggc ggt ate tec acc ggc gca aac ate aag gca get ctt gac 931 
He Leu Gly Gly He Ser Thr Gly Ala Asn He Lys Ala Ala Leu Asp 

265 270 275 

ctt gca gca aag cca gag aac get ggc aaa acc ate gtc acc gtt gtc 979 
Leu Ala Ala Lys Pro Glu Asn Ala Gly Lys Thr He Val Thr Val Val 
280 285 290 

acc gac ttc ggc gag cgc tac gtc tec acc gtt ctt tac gaa gac ate 
1027 

Thr Asp Phe Gly Glu Arg Tyr Val Ser Thr Val Leu Tyr Glu Asp He 
295 300 305 

cgc gac taattcttag cgactgttaa cca 

1056 

Arg Asp 

310 



<210> 246 
<211> 311 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 246 

Met Gly Asn Val Tyr Asn Asn He Thr Glu Thr He Gly His Thr Pro 
15 10 15 

Leu Val Lys Leu Asn Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu 

20 25 30 

# 

Val Lys Leu Glu Ser Phe Asn Pro Ala Asn Ser Val Lys Asp Arg He 
35 40 45 

Gly Leu Ala He Val Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro 
50 55 60 

Gly Gly Thr He Val Glu Ala Thr Ser Gly Asn Thr Gly He Ala Leu 
65 70 75 80 

Ala Met Val Gly Ala Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro 

85 90 95 

Glu Thr Met Ser Asn Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala 

100 105 110 

Glu He Val Leu Thr Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp 
115 120 125 
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Lys Ala Asp Glu lie Val 
130 

Gin Phe Glu Asn Glu Ala 
145 150 

Lys Glu lie Leu Glu Asp 

165 

Ser Phe Gly Thr Gly Gly 

180 

Glu Asn Asn Ala Asp Val 
195 

Pro Leu Leu Thr Ala Gly 
210 

Gly Ala Asn Phe lie Pro 
225 230 

Val Leu Thr Val Ser Asn 

245 

Ala Thr Glu Glu Gly lie 

260 

Lys Ala Ala Leu Asp Leu 
275 

lie Val Thr Val Val Thr 
290 

Leu Tyr Glu Asp lie Arg 
305 310 



Ala Glu Arg Glu Asn 
135 

Asn Pro Arg Val Asn 

155 

Thr Asp Gly Thr Val 

170 

Thr Val Thr Gly Val 
185 

Gin Val Tyr Thr Val 
200 

Lys Ala Gly Pro His 
215 

Glu Val Leu Asp Arg 

235 

Glu Asp Ala lie Ala 

250 

Leu Gly Gly lie Ser 
265 

Ala Ala Lys Pro Glu 
280 

Asp Phe Gly Glu Arg 
295 

Asp 



Ala Val Leu Ala Arg 
140 

Arg Asp Thr Thr Ala 

160 

Asp lie Phe Val Ala 

175 

Gly Gin Val Leu Lys 
190 

Glu Pro Glu Ala Ser 
205 

Lys lie Gin Gly lie 
220 

Lys Val Leu Asp Asp 

240 

Phe Ser Arg Lys Leu 

255 

Thr Gly Ala Asn lie 
270 

Asn Ala Gly Lys Thr 
285 

Tyr Val Ser Thr Val 
300 



<210> 247 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> RXN00402 

<400> 247 

act gac gaa aag gat gga aag cca gta ttg ccc tac ttc gtc act cca 48 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 

15 10 15 

gat get get tac cac gga ttg aag tac gca gac ctt ggt gca cca gec 96 
Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 

20 25 30 

ttc ggc etc aag gtt cgc gtt ggc ctt eta cgc gac ace ggc tec ace 144 
Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

etc tec gca ttc aac gca tgg get gca gtc cag ggc ate gac ace ctt 192 



360 




WO 01/00843 W ^ PCT/IB00/00923 



Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 



tec ctg cgc ctg gag cgc cac aac gaa aac gec ate aag gtt gca gaa 
Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala He Lys Val Ala Glu 
65 70 75 80 

ttc etc aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg 
Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 

85 90 95 



acc ggc tec gtt etc acc ttc gag ate aag ggc ggc aag gat gag get 
Thr Gly Ser Val Leu Thr Phe Glu He Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

tgg gca ttt ate gac gec ctg aag eta cac tec aac ctt gca aac ate 
Trp Ala Phe He Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn He 
130 135 140 



240 



288 



aag gat tec cct tgg tac gca acc aag gaa aag ctt ggc ctg aag tac 336 
Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 

100 105 110 



384 



432 



ggc gat gtt cgc tec etc gtt gtt cac cca gca acc acc acc cat tea 480 
Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

cag tec gac gaa get ggc ctg gca cgc gcg ggc gtt acc cag tec acc 528 
Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 

165 170 175 

gtc cgc ctg tec gtt ggc ate gag acc att gat gat ate ate get gac 576 
Val Arg Leu Ser Val Gly He Glu Thr He Asp Asp He He Ala Asp 

180 185 190 

etc gaa ggc ggc ttt get gca ate tagctttaaa tagactcacc cca 623 
Leu Glu Gly Gly Phe Ala Ala He 
195 200 



<210> 248 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 

20 25 30 

Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly He Asp Thr Leu 
50 55 60 

Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala He Lys Val Ala Glu 
65 70 75 80 
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Phe Leu Asn Asn 



Lys Asp Ser Pro 

100 

Thr Gly Ser Val 
115 

Trp Ala Phe lie 
130 

Gly Asp Val Arg 
145 

Gin Ser Asp Glu 



Val Arg Leu Ser 

180 



Leu Glu Gly Gly 
195 



His Glu Lys Val 
85 

Trp Tyr Ala Thr 



Leu Thr Phe Glu 

120 

Asp Ala Leu Lys 
135 

Ser Leu Val Val 
150 

Ala Gly Leu Ala 
165 

Val Gly lie Glu 



Phe Ala Ala lie 

200 



Glu Lys Val Asn 
90 

Lys Glu Lys Leu 
105 

lie Lys Gly Gly 



Leu His Ser Asn 

140 

His Pro Ala Thr 
155 

Arg Ala Gly Val 
170 

Thr lie Asp Asp 
185 



Phe Ala Gly Leu 
95 

Gly Leu Lys Tyr 
110 

Lys Asp Glu Ala 
125 

Leu Ala Asn lie 



Thr Thr His Ser 

160 

Thr Gin Ser Thr 
175 

lie lie Ala Asp 
190 



<210> 249 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (576) 
<223> FRXA00402 

<400> 249 

gta ttg ccc tac ttc gtc act cca gat get get tac cac gga ttg aag 48 
Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

tac gca gac ctt ggt gca cca gee ttc ggc etc aag gtt cgc gtt ggc 96 
Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

20 25 30 

ctt eta cgc gac ace ggc tec acc etc tec gca ttc aac gca tgg get 144 
Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 -45 

gca gtc cag ggc ate gac acc ctt tec ctg cgc ctg gag cgc cac aac 192 
Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

gaa aac gee ate aag gtt gca gaa ttc etc aac aac cac gag aag gtg 240 
Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

gaa aag gtt aac ttc gca ggc ctg aag gat tec cct tgg tac gca acc 288 
Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 

85 90 95 

aag gaa aag ctt ggc ctg aag tac acc ggc tec gtt etc acc ttc gag 336 
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Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 

100 105 110 

ate aag ggc ggc aag gat gag get tgg gca ttt ate gac gee ctg aag 384 
lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe lie Asp Ala Leu Lys 
115 120 125 

eta cac tec aac ctt gca aac ate ggc gat gtt cgc tec etc gtt gtt 432 
Leu His Ser Asn Leu Ala Asn lie Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

cac cca gca acc acc acc cat tea cag tec gac gaa get ggc ctg gca 480 
His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 

cgc gcg ggc gtt acc cag tec acc gtc cgc ctg tec gtt ggc ate gag 528 
Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly lie Glu 

165 170 175 

acc att gat gat ate ate get gac etc gaa ggc ggc ttt get gca ate 576 
Thr lie Asp Asp lie lie Ala Asp Leu Glu Gly Gly Phe Ala Ala lie 

180 185 190 

tagctttaaa tagactcacc cca 599 



<210> 250 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

20 25 30 

Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 

85 90 95 

Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 

100 105 110 

lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe lie Asp Ala Leu Lys 
115 120 125 

Leu His Ser Asn Leu Ala Asn lie Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 
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Arg Ala Gly Val 

Thr lie Asp Asp 

180 



Thr Gin Ser Thr 
165 

lie lie Ala Asp 



Val Arg Leu Ser 
170 

Leu Glu Gly Gly 
185 



Val Gly lie Glu 
175 

Phe Ala Ala lie 
190 



<210> 251 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXS00405 

<400> 251 

agaataaatt tataccacac agtctattgc aatagaccaa gctgttcagt agggtgcatg 60 

ggagaagaat ttcctaataa aaactcttaa ggacctccaa atg cca aag tac gac 115 

Met Pro Lys Tyr Asp 
1 5 

aat tec aat get gac cag tgg ggc ttt gaa acc cgc tec att cac gca 163 
Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr Arg Ser lie His Ala 

10 15 20 

ggc cag tea gta gac gca cag acc age gca cga aac ctt ccg ate tac 211 
Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg Asn Leu Pro lie Tyr 

25 30 35 

caa tec acc get ttc gtg ttc gac tec get gag cac gee aag cag cgt 259 
Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu His Ala Lys Gin Arg 
40 45 50 

ttc gca ctt gag gat eta ggc cct gtt tac tec cgc etc acc aac cca 307 
Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser Arg Leu Thr Asn Pro 
55 60 65 

acc gtt gag get ttg gaa aac cgc ate get tec etc gaa ggt ggc gtc 355 
Thr Val Glu Ala Leu Glu Asn Arg He Ala Ser Leu Glu Gly Gly Val 
70 75 80 -■ 85 

cac get gta gcg ttc tec tec gga cag gee gca acc acc aac gee att 403 
His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala Thr Thr Asn Ala He 

90 95 100 

ttg aac ctg gca gga gcg ggc gac cac ate gtc acc tec cca cgc etc 451 
Leu Asn Leu Ala Gly Ala Gly Asp His He Val Thr Ser Pro Arg Leu 

105 110 115 

tac ggt ggc acc gag act eta ttc ctt ate act ctt aac cgc ctg ggt 499 
Tyr Gly Gly Thr Glu Thr Leu Phe Leu He Thr Leu Asn Arg Leu Gly 
120 125 130 

ate gat gtt tec ttc gtg gaa aac ccc gac gac cct gag tec tgg cag 547 
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lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp Pro Glu Ser Trp Gin 
135 140 145 

gca gcc gtt cag cca aac acc aaa gca ttc ttc ggc gag act ttc gcc 595 
Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe Gly Glu Thr Phe Ala 
150 155 160 165 

aac cca cag gca gac gtc 613 
Asn Pro Gin Ala Asp Val 

170 



<210> 252 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
15 10 15 

Arg Ser lie His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 

20 25 30 

Asn Leu Pro lie Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 
35 40 45 

His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
50 55 60 

Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser 
65 70 75 80 

Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 

85 90 95 

Thr Thr Asn Ala lie Leu Asn Leu Ala Gly Ala Gly Asp His lie Val 

100 105 110 

Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu Phe Leu lie Thr 
115 120 125 

Leu Asn Arg Leu Gly lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp 
130 135 140 

Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
145 150 155 - 160 

Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val 

165 170 



<210> 253 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXC00164 
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<400> 253 

ctgctttgcg ggaggttatg aaatgagtgg ggagacgtcg aaaagcatgc gctttccgtt 60 

ggccagcctg ccgcaagtgc ggcgcgaggt ggcccggcag gtg ggt cgt att ccg 115 

Val Gly Arg lie Pro 
1 5 

egg gcg aag tgg tgg ttt tta ggc gcg ctg gtg ttg ctg agt gcg ggc 163 
Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val Leu Leu Ser Ala Gly 

10 15 20 

get tat gcg teg gtg ctg gtg ccg cag gtg ctg ggg egg att gtg gat 211 
Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu Gly Arg lie Val Asp 

25 30 35 

ctg gtg tec gat ggc gcg cag atg cgt gat ttt gtt gag etc agt gtg 259 
Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe Val Glu Leu Ser Val 
40 45 50 

att etc att gcg gtg gca att gee ggc gcg gtg etc agt gcg tgc ggg 307 
lie Leu lie Ala Val Ala lie Ala Gly Ala Val Leu Ser Ala Cys Gly 
55 60 65 

ttc tat gtg gtg teg egg att tct gag aag att ate gee aat ttg agg 355 
Phe Tyr Val Val Ser Arg lie Ser Glu Lys lie lie Ala Asn Leu Arg 
70 75 80 85 

gaa gat atg gtg ggc ace gcg ctt ggg ttg ccc acg cac cag gtg gaa 403 
Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro Thr His Gin Val Glu 

90 95 100 

gat gcg ggc tct ggc gat ttg gtg age cgc tec acc gat gat gtc tec 451 
Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser Thr Asp Asp Val Ser 

105 110 115 

gag eta tec gca gcg gtg aca gag acc gtc ccg att tta agt tec tea 499 
Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro lie Leu Ser Ser Ser 
120 125 130 

ctg ttt acc att gee gcg acg ate att gcg ctg ttt tct ttg gac tgg 547 
Leu Phe Thr lie Ala Ala Thr lie lie Ala Leu Phe Ser Leu Asp Trp 
135 140 145 

caa ttt gtg etc att cct gtc gtg gtg gcg ccg gtg tac tac ttc gcg 595 
Gin Phe Val Leu lie Pro Val Val Val Ala Pro Val Tyr Tyr Phe Ala 
150 155 160 -■ 165 

tec aag cac tat ttg age aag gcg ccg gat egg tat gcg gca gaa cgc 643 
Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg Tyr Ala Ala Glu Arg 

170 175 180 

gcg gcg atg gcg gag cgt gcg cga aag gta ctt gag get att cgc ggg 691 
Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu Glu Ala lie Arg Gly 

185 190 195 

cgt gca act gtg egg gcg tat tec atg gaa gat gee atg cat aat cag 739 
Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp Ala Met His Asn Gin 
200 205 210 

att gat cag gcg teg tgg tct gtg gtg gtc aag ggt att cgt gcg cgc 787 
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He Asp Gin Ala Ser Trp Ser Val 
215 220 

acc acc atg ttg att ttg aac atg 
Thr Thr Met Leu He Leu Asn Met 
230 235 

atg etc gcg gtc gcg ttg gtg ate 
Met Leu Ala Val Ala Leu Val He 

250 



Val Val Lys Gly He Arg Ala Arg 

225 

tgg atg ctg ttt gcg gaa ttc etc 835 
Trp Met Leu Phe Ala Glu Phe Leu 
240 245 

ggc tac aag ctg gtc att gat aat 883 
Gly Tyr Lys Leu Val He Asp Asn 
255 260 



gcg ctg acg ate ggc gcg gtt acc ggt gee gtg ctg atg att att cgt 931 
Ala Leu Thr He Gly Ala Val Thr Gly Ala Val Leu Met He He Arg 

265 270 275 

ctg cgt ggc ccg atg aat atg ttc atg cgc gtg etc gac acc att caa 979 
Leu Arg Gly Pro Met Asn Met Phe Met Arg Val Leu Asp Thr He Gin 
280 285 290 

tec ggc tat gcg teg ctg gcg cgc ate gtg gga gtt gtt gcg gat ccg 
1027 

Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly Val Val Ala Asp Pro 
295 300 305 



ccg att cct gtg ccc gac age ggt gtg aaa gca cct cag ggc aaa gtg 
1075 

Pro He Pro Val Pro Asp Ser Gly Val Lys Ala Pro Gin Gly Lys Val 
310 315 320 325 



gaa ttg cgc aac gtc age ttt age tat ggc gat tec tgg gcg gtg aaa 
1123 

Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp Ser Trp Ala Val Lys 

330 335 340 



gac ate gac ate acg ate aat tec ggc gaa act gtc gcg etc gtg ggc 
1171 

Asp He Asp He Thr He Asn Ser Gly Glu Thr Val Ala Leu Val Gly 

345 350 355 



gca tct ggc gca ggt aag acg acg gtc gee gee ttg ctg gcg ggc ttg 
1219 

Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala Leu Leu Ala Gly Leu 
360 365 370 



egg gtg cca gat caa ggg caa gtg ctt gtc gac gac ttc ccc gtc tct 
1267 

Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp Asp l>he Pro Val Ser 
375 380 385 



cac etc tct gac cgc gag cgt ate gee cgc ttg gee atg gtc age cag 
1315 

His Leu Ser Asp Arg Glu Arg He Ala Arg Leu Ala Met Val Ser Gin 

390 395 400 405 



gag gtt cat gtt ttc tec ggc acg ctg cgc cag gat etc acc ttg get 
1363 

Glu Val His Val Phe Ser Gly Thr Leu Arg Gin Asp Leu Thr Leu Ala 

410 415 420 



aaa cca gat gee tec gat gag gaa tta gcg cat get ctt ggg caa gtt 
1411 
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Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His Ala Leu Gly Gin Val 

425 430 435 

aat gcc ctt gac tgg ttg gag agt ctt cca gaa gga ctg gac acg gtc 
1459 

Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu Gly Leu Asp Thr Val 
440 445 450 

gtt ggt gcg cga gga ate cag eta gaa cca gtg gtg get cag cag ttg 
1507 

Val Gly Ala Arg Gly lie Gin Leu Glu Pro Val Val Ala Gin Gin Leu 
455 460 465 

gcg ttg gcc egg gtg ttg ttg etc aat ccg gcg ate gtc ate atg gat 
1555 

Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala lie Val lie Met Asp 
470 475 480 485 

gaa gcc acg gca gaa gca gga teg gcg ggt gcc age gca ctg gaa gag 
1603 

Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala Ser Ala Leu Glu Glu 

490 495 500 

get gca gat gca gtg age aag aac cgt tec gca ttg gtg gtg gcg cac 
1651 

Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala Leu Val Val Ala His 

505 510 515 

egg ttg gat cag gca teg egg get gat cag att ctg gtg atg gat aag 
1699 

Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin lie Leu Val Met Asp Lys 
520 525 530 

ggg gag gtt gtg gaa tec ggt act cac cag gag tta ttg gat cac ggg 
1747 

Gly Glu Val Val Glu Ser Gly Thr His Gin Glu Leu Leu Asp His Gly 
535 540 545 

ggt att tat cag cgt ctg tgg act gcg tgg agt gtc gga aga 
1789 

Gly lie Tyr Gin Arg Leu Trp Thr Ala Trp Ser Val Gly Arg 

550 555 560 

tagttgactg ttcaatgcgt tga 
1812 



<210> 254 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Gly Arg lie Pro Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val 
15 10 15 

Leu Leu Ser Ala Gly Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu 

20 25 30 

Gly Arg lie Val Asp Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe 
35 40 45 
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Val Glu Leu Ser Val lie Leu lie Ala Val Ala lie Ala Gly Ala Val 
50 55 60 

Leu Ser Ala Cys Gly Phe Tyr Val Val Ser Arg He Ser Glu Lys He 
65 70 75 80 

He Ala Asn Leu Arg Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro 

85 90 95 

Thr His Gin Val Glu Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser 

100 105 HO 

Thr Asp Asp Val Ser Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro 
115 120 125 

He Leu Ser Ser Ser Leu Phe Thr He Ala Ala Thr He He Ala Leu 
130 135 140 

Phe Ser Leu Asp Trp Gin Phe Val Leu He Pro Val Val Val Ala Pro 
145 150 155 160 

Val Tyr Tyr Phe Ala Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg 

165 170 175 

Tyr Ala Ala Glu Arg Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu 

180 185 190 

Glu Ala He Arg Gly Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp 
195 200 205 

Ala Met His Asn Gin He Asp Gin Ala Ser Trp Ser Val Val Val Lys 
210 215 220 

Gly He Arg Ala Arg Thr Thr Met Leu He Leu Asn Met Trp Met Leu 
225 230 235 240 

Phe Ala Glu Phe Leu Met Leu Ala Val Ala Leu Val He Gly Tyr Lys 

245 250 255 

Leu Val He Asp Asn Ala Leu Thr He Gly Ala Val Thr Gly Ala Val 

260 265 270 

Leu Met He He Arg Leu Arg Gly Pro Met Asn Met "Phe Met Arg Val 
275 280 285 

Leu Asp Thr He Gin Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly 
290 295 300 

Val Val Ala Asp Pro Pro He Pro Val Pro Asp Ser Gly Val Lys Ala 
305 310 315 320 

Pro Gin Gly Lys Val Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp 

325 330 335 

Ser Trp Ala Val Lys Asp He Asp He Thr He Asn Ser Gly Glu Thr 

340 345 350 

Val Ala Leu Val Gly Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala 
355 360 365 
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Leu Leu Ala Gly 
370 

Asp Phe Pro Val 
385 

Ala Met Val Ser 



Asp Leu Thr Leu 

420 

Ala Leu Gly Gin 
435 

Gly Leu Asp Thr 
450 

Val Ala Gin Gin 
465 

lie Val lie Met 



Leu Arg Val Pro 
375 

Ser His Leu Ser 
390 

Gin Glu Val His 
405 

Ala Lys Pro Asp 



Val Asn Ala Leu 

440 

Val Val Gly Ala 
455 

Leu Ala Leu Ala 
470 

Asp Glu Ala Thr 
485 



Asp Gin Gly Gin 

380 

Asp Arg Glu Arg 
395 

Val Phe Ser Gly 
410 

Ala Ser Asp Glu 
425 

Asp Trp Leu Glu 



Arg Gly lie Gin 

460 

Arg Val Leu Leu 
475 

Ala Glu Ala Gly 
490 



Val Leu Val Asp 



lie Ala Arg Leu 

400 

Thr Leu Arg Gin 
415 

Glu Leu Ala His 
430 

Ser Leu Pro Glu 
445 

Leu Glu Pro Val 



Leu Asn Pro Ala 

480 

Ser Ala Gly Ala 
495 



Ser Ala Leu Glu Glu 

500 

Leu Val Val Ala His 
515 

Leu Val Met Asp Lys 
530 

Leu Leu Asp His Gly 
545 



Ala Ala Asp Ala Val 

505 

Arg Leu Asp Gin Ala 
520 

Gly Glu Val Val Glu 
535 

Gly lie Tyr Gin Arg 
550 



Ser Lys Asn Arg Ser Ala 

510 

Ser Arg Ala Asp Gin lie 
525 

Ser Gly Thr His Gin Glu 
540 

Leu Trp Thr Ala Trp Ser 
555 560 



Val Gly Arg 



<210> 255 
<211> 1713 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1690) 
<223> RXC01191 

<400> 255 

cgctgctttc acgcaactga aaccgcaccg gatcaagtta tttggggttg ttctttgtgg 60 

cgtgttggtg gccgtcgcgg ggttggtagg gccctgggcg gtg ggt gga etc gtc 115 

Val Gly Gly Leu Val 
1 5 

gat aag etc ctt gca ace ccg age atg cgc gac gtt gta gtg ttc gcg 163 
Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp Val Val Val Phe Ala 

10 15 20 
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ctg ctt ate gtg get ggc ggc gtt gtt teg age ctg ggc acg tgg tgg 211 
Leu Leu He Val Ala Gly Gly Val Val Ser Ser Leu Gly Thr Trp Trp 

25 30 35 

ggc age gcg ctg atg gcg cgc gcg ttg gag ccg gcg ate gcg ggg ctg 259 
Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro Ala He Ala Gly Leu 
40 45 50 



cgc gag gat gtg ttg cgc gcg gcg gtg agt ttg gat gcg aac acg att 
Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu Asp Ala Asn Thr He 
55 60 65 



egg gag gtg tec act gcg gcg age acc gtg gtg ccg ctg atg gtg cag 
Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val Pro Leu Met Val Gin 

90 95 100 



acg ttg cgc gtc tat tta ccc cgc tea ggt ccg ctt tat acg cgt gag 
Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro Leu Tyr Thr Arg Glu 
135 140 145 



ggc gcg gaa acc ttg cgc get ttc cgc gca gaa gat aca gaa tta aag 
Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu Asp Thr Glu Leu Lys 

170 175 180 



307 



gaa acg gcg ggg cgc ggc gac gtg att teg cgt ate gcg gat gat teg 355 
Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg He Ala Asp Asp Ser 
70 75 80 85 



403 



gcg ggc ttt acc gtg gtg att tec gcg ttt ggc atg gcg gcg gtt gat 451 
Ala Gly Phe Thr Val Val He Ser Ala Phe Gly Met Ala Ala Val Asp 

105 HO 115 

tgg cgc etc ggc ctt gtc ggt ttg gtc gcg ate ccg ctg tat tgg acc 499 
Trp Arg Leu Gly Leu Val Gly Leu Val Ala He Pro Leu Tyr Trp Thr 
120 125 130 



547 



cgc gag gee ttt ggg gtg cgc acg cag egg ctt gtc ggc gca gtc gaa 595 
Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu Val Gly Ala Val Glu 
150 155 160 165 



643 



cgt ate gac gca gee tec ggc gaa gee cgc gac att tec att tct gtt 691 
Arg He Asp Ala Ala Ser Gly Glu Ala Arg Asp He Ser He Ser Val 

185 190 195 

ttc agg ttc etc aca tgg gca ttt tec cgc aac aac cgc gcg gaa tgc 739 
Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn Asn Arg Ala Glu Cys 
200 205 210 

ate acc etc gtg etc ate ttg ggc acc ggc ttt tac ctg gtc aac ate 787 
He Thr Leu Val Leu He Leu Gly Thr Gly Phe Tyr Leu Val Asn He 
215 220 225 

gat ctg gtc acc gtc ggc gca gtc tea acc gee gca ctg ate ttc cac 835 
Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala Ala Leu He Phe His 
230 235 240 245 

cga etc ttc ggt cca ate ggc acg etc gtg ggc atg ttc tec gac ate 883 
Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly Met Phe Ser Asp He 

250 255 260 

caa tec gec age gca teg ctg ate cgc atg gtg ggc gtt att aac gcg 931 
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Gin Ser Ala Ser 

265 

gca teg aac cag 
Ala Ser Asn Gin 
280 

tta acg ctt ttc 
1027 

Leu Thr Leu Phe 
295 

aag aat gca tec 
1075 

Lys Asn Ala Ser 
310 

ggt gcg ace ggc 
1123 

Gly Ala Thr Gly 



ctg etc age cca 
1171 

Leu Leu Ser Pro 

345 

tct aac gtc gaa 
1219 

Ser Asn Val Glu 
360 

caa gaa ate cac 
1267 

Gin Glu lie His 
375 

gca cgc ccc gaa 
1315 

Ala Arg Pro Glu 
390 

att ggt gat tec 
1363 

lie Gly Asp Ser 



gtg ggt gat ggc 
1411 

Val Gly Asp Gly 

425 

gcg ctt get cgc 
1459 

Ala Leu Ala Arg 
440 

gaa gca acg get 
1507 

Glu Ala Thr Ala 
455 



Ala Ser Leu lie 

gtc age ggc acc 
Val Ser Gly Thr 

285 

gac gtc tec cac 

Asp Val Ser His 
300 

gtg cag ctg gaa 

Val Gin Leu Glu 
315 

get ggt aaa age 

Ala Gly Lys Ser 
330 

act tec ggg cag 
Thr Ser Gly Gin 

ccg gaa gca ttg 

Pro Glu Ala Leu 

365 

tgc ttc cga gga 

Cys Phe Arg Gly 
380 

gee acc gat gcg 

Ala Thr Asp Ala 
395 

tgg ttg gag cgc 

Trp Leu Glu Arg 
410 

get ttc cgt tta 
Ala Phe Arg Leu 

gta cat ttg gee 

Val His Leu Ala 

445 

gaa tea ggc tct 

Glu Ser Gly Ser 
460 



Arg Met Val Gly 
270 

teg ccg gcg tct 
Ser Pro Ala Ser 

cac tat cac act 

His Tyr His Thr 

305 

cca ggg gaa cac 

Pro Gly Glu His 
320 

acg etc gee etc 

Thr Leu Ala Leu 
335 

gtg get etc ggc 

Val Ala Leu Gly 
350 

cgc cag aag ate 
Arg Gin Lys lie 

tct gtt tta gat 

Ser Val Leu Asp 

385 

gac ate cac gee 

Asp lie His Ala 
400 

tta ccg caa ggc 

Leu Pro Gin Gly 
415 

acc tct gtg gaa 

Thr Ser Val Glu 
430 

gac eta gca ate 
Asp Leu Ala lie 

gat cat gca aaa 

Asp His Ala Lys 

465 



Val lie Asn Ala 
275 

gec age acc get 979 

Ala Ser Thr Ala 

290 

gca ccc gtc ate 
Ala Pro Val lie 

ate gee att gtg 

He Ala He Val 

325 

att gcg gca ggc 

He Ala Ala Gly 
340 

gga teg agt ttt 

Gly Ser Ser Phe 
355 

gcg atg gtc age 

Ala Met Val Ser 
370 

aat ctt cgt ate 
Asn Leu Arg He 

gtt etc gee gat 

Val Leu Ala Asp 

405 

ata gac acc ate 

He Asp Thr He 
420 

aac cag ate atg 

Asn Gin He Met 
435 

gtc ate ctt gat 

Val He Leu Asp 
450 

cag ctt gaa gat 
Gin Leu Glu Asp 
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gca gcc ctt aaa gtc act gaa aac aga tea gec ate ate gtg get cac 
1555 

Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala lie He Val Ala His 
470 475 480 485 

cgc etc aac caa gcg aaa ace gcc gat cgc ate ate gtc atg gac tec 
1603 

Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg He He Val Met Asp Ser 

490 495 500 

gga gaa ate ata gaa tct gga acc cat gaa gag ctt cga gcg ate ggc 
1651 

Gly Glu He He Glu Ser Gly Thr His Glu Glu Leu Arg Ala He Gly 

505 510 515 

ggc cga tat gaa caa ctg tgg act gcg tgg tct gcg cgc taattageca 
1700 

Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser Ala Arg 
520 525 530 

cccaagacca cgc 
1713 



<210> 256 
<211> 530 
<212> PRT 

<213> Corynebac ter ium glutamicum 
<400> 256 

Val Gly Gly Leu Val Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp 
15 10 15 

Val Val Val Phe Ala Leu Leu He Val Ala Gly Gly Val Val Ser Ser 

20 25 30 

Leu Gly Thr Trp Trp Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro 
35 40 45 

Ala He Ala Gly Leu Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu 
50 55 60 

Asp Ala Asn Thr He Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg 
65 70 75 80 

He Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala -Ser Thr Val Val 

85 90 95 

Pro Leu Met Val Gin Ala Gly Phe Thr Val Val He Ser Ala Phe Gly 

100 105 110 

Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu Val Ala He 
115 120 125 

Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro 
130 135 140 

Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu 
145 150 155 160 
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Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu 

165 170 175 

Asp Thr Glu Leu Lys Arg lie Asp Ala Ala Ser Gly Glu Ala Arg Asp 

180 185 190 

lie Ser lie Ser Val Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn 
195 200 205 

Asn Arg Ala Glu Cys lie Thr Leu Val Leu He Leu Gly Thr Gly Phe 
210 215 220 

Tyr Leu Val Asn He Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala 
225 230 235 240 

Ala Leu He Phe His Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly 

245 250 255 

Met Phe Ser Asp He Gin Ser Ala Ser Ala Ser Leu He Arg Met Val 

260 265 270 

Gly Val He Asn Ala Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala 
275 280 285 

Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His His Tyr His 
290 295 300 

Thr Ala Pro Val He Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu 
305 310 315 320 

His He Ala He Val Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala 

325 330 335 

Leu He Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu 

340 345 350 

Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys 
355 360 365 

He Ala Met Val Ser Gin Glu He His Cys Phe Arg Gly Ser Val Leu 
370 375 380 

Asp Asn Leu Arg He Ala Arg Pro Glu Ala Thr Asp Ala Asp He His 
385 390 395 400 

Ala Val Leu Ala Asp He Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin 

405 410 - 415 

Gly He Asp Thr He Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val 

420 425 430 

Glu Asn Gin He Met Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala 
435 440 445 

He Val He Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala 
450 455 460 

Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala 
465 470 475 480 

He He Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg He 
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485 490 495 

lie Val Met Asp Ser Gly Glu lie lie Glu Ser Gly Thr His Glu Glu 

500 505 510 

Leu Arg Ala lie Gly Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser 
515 520 525 

Ala Arg 
530 



<210> 257 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA02646 

<400> 257 

ttggaaataa aacctatgcc aaagtaggtg caattctagg agaagattac actagtcaac 60 

catgagtgaa acatacgtgt ctgagaaaag tccaggagtg atg get age gga gcg 115 

Met Ala Ser Gly Ala 
1 5 

gag ctg att cgt gec gec gac att caa acg gcg cag gca cga att tec 163 
Glu Leu He Arg Ala Ala Asp He Gin Thr Ala Gin Ala Arg lie Ser 

10 15 20 



tec gtc att gca cca act cca ttg cag tat tgc cct cgt ctt tct gag 
Ser Val He Ala Pro Thr Pro Leu Gin Tyr Cys Pro Arg Leu Ser Glu 

25 30 35 

gaa acc gga gcg gaa ate tac ctt aag cgt gag gat ctg cag gat gtt 
Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu Asp Leu Gin Asp Val 
40 45 50 

cgt tec tac aag ate cgc ggt gcg ctg aac tct gga gcg cag etc acc 
Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser Gly Ala Gin Leu Thr 
55 60 65 



211 



259 



307 



caa gag cag cgc gat gca ggt ate gtt gee gca tct gca ggt aac cat 355 
Gin Glu Gin Arg Asp Ala Gly He Val Ala Ala Ser Ala Gly Asn His 
70 75 80 85 



gee cag ggc gtg gec tat gtg tgc aag tec ttg ggc gtt cag gga cgc 
Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu Gly Val Gin Gly Arg 

90 95 100 

ate tat gtt cct gtg cag act cca aag caa aag cgt gac cgc ate atg 
He Tyr Val Pro Val Gin Thr Pro Lys Gin Lys Arg Asp Arg He Met 

105 110 115 



403 



451 



gtt cac ggc gga gag ttt gtc tec ttg gtg gtc act ggc aat aac ttc 499 
Val His Gly Gly Glu Phe Val Ser Leu Val Val Thr Gly Asn Asn Phe 
120 125 130 
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gac gaa gca teg get gca gcg cat gaa gat gca gag cgc acc ggc gca 

Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala Glu Arg Thr Gly Ala 
135 140 145 

acg ctg ate gag cct ttc gat get cgc aac acc gtc ate ggt cag ggc 

Thr Leu lie Glu Pro Phe Asp Ala Arg Asn Thr Val lie Gly Gin Gly 

150 155 160 165 

acc gtg get get gag ate ttg teg cag ctg act tec atg ggc aag agt 

Thr Val Ala Ala Glu lie Leu Ser Gin Leu Thr Ser Met Gly Lys Ser 

170 175 180 



ate gaa cca gcg gga gca gca tec atg cag get gca ttg cac aat ggt 
lie Glu Pro Ala Gly Ala Ala Ser Met Gin Ala Ala Leu His Asn Gly 
215 220 225 

gga cca ate act ttg gag act gtt gat ccc ttt gtg gac ggc gca gca 
Gly Pro lie Thr Leu Glu Thr Val Asp Pro Phe Val Asp Gly Ala Ala 
230 235 240 245 

gtc aaa cgt gtc gga gat etc aac tac acc ate gtg gag aag aac cag 
Val Lys Arg Val Gly Asp Leu Asn Tyr Thr lie Val Glu Lys Asn Gin 

250 255 260 



atg etc gat ctt tac caa aac gaa ggc ate ate gcg gag cct get ggc 
Met Leu Asp Leu Tyr Gin Asn Glu Gly He He Ala Glu Pro Ala Gly 
280 285 290 

gcg ctg tct ate get ggg ttg aag gaa atg tec ttt gca get cgc tct 
1027 

Ala Leu Ser He Ala Gly Leu Lys Glu Met Ser Phe Ala Ala Arg Ser 
295 300 305 

gtc gtg gtg tgc ate ate tct ggt ggc aac aac gat gtg ctg cgt tat 
1075 

Val Val Val Cys He He Ser Gly Gly Asn Asn Asp Val Leu Arg Tyr 
310 315 320 325 

gcg gaa ate get gag cgc tec ttg gtg cgc cgc ggt tta aag cac tac 
1123 

Ala Glu He Ala Glu Arg Ser Leu Val Arg Arg Gly Leu Lys His Tyr 

330 335 340 

ttc ttg gtg aac ttc ccg caa aag cct ggt cag ttg cgt cac ttc ctg 
1171 

Phe Leu Val Asn Phe Pro Gin Lys Pro Gly Gin Leu Arg His Phe Leu 

345 350 355 



547 



595 



643 



gca gat cac gtg atg gtt cca gtc ggc ggt ggc gga ctt ctt gca ggt 691 
Ala Asp His Val Met Val Pro Val Gly Gly Gly Gly Leu Leu Ala Gly 

185 190 195 

gtg gtc age tac atg get gat atg gca cct cgc act gcg ate gtt ggt 739 
Val Val Ser Tyr Met Ala Asp Met Ala Pro Arg Thr Ala He Val Gly 
200 205 210 



787 



835 



883 



ggt cgc gtg cac atg atg age gcg acc gag ggc get gtg tgt act gag 931 
Gly Arg Val His Met Met Ser Ala Thr Glu Gly Ala Val Cys Thr Glu 

265 270 275 



979 
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gaa gat ate ctg gga ccg gat gat gac ate acg ctg ttt gag tac etc 
1219 

Glu Asp lie Leu Gly Pro Asp Asp Asp lie Thr Leu Phe Glu Tyr Leu 
360 365 370 

aag cgc aac aac cgt gag acc ggt act gcg ttg gtg ggt att cac ttg 
1267 

Lys Arg Asn Asn Arg Glu Thr Gly Thr Ala Leu Val Gly lie His Leu 
375 380 385 

agt gaa gca tea gga ttg gat tct ttg ctg gaa cgt atg gag gaa teg 
1315 

Ser Glu Ala Ser Gly Leu Asp Ser Leu Leu Glu Arg Met Glu Glu Ser 

390 395 400 405 

gca att gat tec cgt cgc etc gag ccg ggc acc cct gag tac gaa tac 
1363 

Ala He Asp Ser Arg Arg Leu Glu Pro Gly Thr Pro Glu Tyr Glu Tyr 

410 415 420 

ttg acc taaacatagc tgaaggecac etc 

1392 

Leu Thr 



<210> 258 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Ala Ser Gly Ala Glu Leu He Arg Ala Ala Asp He Gin Thr Ala 
15 10 15 

Gin Ala Arg He Ser Ser Val He Ala Pro Thr Pro Leu Gin Tyr Cys 

20 25 30 

Pro Arg Leu Ser Glu Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu 
35 40 45 

Asp Leu Gin Asp Val Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser 
50 55 60 

Gly Ala Gin Leu Thr Gin Glu Gin Arg Asp Ala Gly He Val Ala Ala 
65 70 75 80 

Ser Ala Gly Asn His Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu 

85 90 95 

Gly Val Gin Gly Arg He Tyr Val Pro Val Gin Thr Pro Lys Gin Lys 

100 105 HO 

Arg Asp Arg He Met Val His Gly Gly Glu Phe Val Ser Leu Val Val 
115 120 125 

Thr Gly Asn Asn Phe Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala 
130 135 140 

Glu Arg Thr Gly Ala Thr Leu He Glu Pro Phe Asp Ala Arg Asn Thr 
145 150 155 160 
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Val lie Gly Gin 



Ser Met Gly Lys 

180 

Gly Leu Leu Ala 
195 

Thr Ala lie Val 
210 

Ala Leu His Asn 
225 

Val Asp Gly Ala 



Val Glu Lys Asn 

260 

Ala Val Cys Thr 
275 

Ala Glu Pro Ala 
290 

Phe Ala Ala Arg 
305 

Asp Val Leu Arg 



Gly Thr Val Ala 
165 

Ser Ala Asp His 



Gly Val Val Ser 

200 

Gly lie Glu Pro 
215 

Gly Gly Pro lie 
230 

Ala Val Lys Arg 
245 

Gin Gly Arg Val 



Glu Met Leu Asp 

280 

Gly Ala Leu Ser 
295 

Ser Val Val Val 
310 

Tyr Ala Glu lie 
325 



Ala Glu lie Leu 
170 

Val Met Val Pro 
185 

Tyr Met Ala Asp 



Ala Gly Ala Ala 

220 

Thr Leu Glu Thr 
235 

Val Gly Asp Leu 
250 

His Met Met Ser 
265 

Leu Tyr Gin Asn 



lie Ala Gly Leu 

300 

Cys lie lie Ser 
315 

Ala Glu Arg Ser 
330 



Ser Gin Leu Thr 
175 

Val Gly Gly Gly 
190 

Met Ala Pro Arg 
205 

Ser Met Gin Ala 



val Asp Pro Phe 

240 

Asn Tyr Thr lie 
255 

Ala Thr Glu Gly 
270 

Glu Gly lie lie 
285 

Lys Glu Met Ser 



Gly Gly Asn Asn 

320 

Leu Val Arg Arg 
335 



Gly Leu Lys His Tyr 

340 

Leu Arg His Phe Leu 
355 

Leu Phe Glu Tyr Leu 
370 

Val Gly lie His Leu 
385 

Arg Met Glu Glu Ser 

405 



Phe Leu Val Asn Phe 

345 

Glu Asp lie Leu Gly 
360 

Lys Arg Asn Asn Arg 
375 

Ser Glu Ala Ser Gly 
390 

Ala lie Asp Ser Arg 

410 



Pro Gin Lys Pro Gly Gin 

350 

Pro Asp Asp Asp lie Thr 
365 

Glu Thr Gly Thr Ala Leu 
380 

Leu Asp Ser Leu Leu Glu 
395 400 

Arg Leu -Glu Pro Gly Thr 

415 



Pro Glu Tyr Glu Tyr Leu Thr 

420 



<210> 259 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (943) 
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<223> RXA00766 
<400> 259 

tatggcgctt gaaccacaaa taaagtctgc accgacgccg gtgatcttaa ttgtcgaacc 60 

ctacggcggg tccatccggc aacaaaaccc caacctacca atg gtt ttt tgg gac 115 

Met Val Phe Trp Asp 
1 5 



gat gca gcc tta acc cga ggc gat ggc ate ttt gaa aca etc etc ate 
Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe Glu Thr Leu Leu He 

10 15 20 

cgc gac gga cat gcc tgc aac gtg cgc cga cac gga gaa cgc ttc aaa 
Arg Asp Gly His Ala Cys Asn Val Arg Arg His Gly Glu Arg Phe Lys 

25 30 35 



gaa aaa gcc acc caa atg ggc ate gaa tec tgg tac tec cac ccc aac 
Glu Lys Ala Thr Gin Met Gly He Glu Ser Trp Tyr Ser His Pro Asn 
55 60 65 



acg ggg ctg gcc tea gga tgg tta acc ate acc cca gtc tec tec gac 
Thr Gly Leu Ala Ser Gly Trp Leu Thr He Thr Pro Val Ser Ser Asp 

90 95 100 

aaa ctg gcg caa cgt gaa cac ggt gta teg gtc atg acc agt tea aga 
Lys Leu Ala Gin Arg Glu His Gly Val Ser Val Met Thr Ser Ser Arg 

105 HO H5 

gga tat tec ate gac acc ggc etc ccc gga ate gga aaa gcc acc cga 
Gly Tyr Ser He Asp Thr Gly Leu Pro Gly He Gly Lys Ala Thr Arg 
120 125 130 

ggc gag eta tct aaa gtg gaa cga acc ccc gca cca tgg ctg aca gtc 
Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala Pro Trp Leu Thr Val 
135 140 145 

ggc gcc aaa aca eta gcc tac gca gca aac atg gca gcc ctg cgc tac 
Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met Ala Ala Leu Arg Tyr 
150 155 160 165 



gtt eta gaa ggc gcc acc tec acc gta gtg agt ttc aaa ggc gac aaa 
Val Leu Glu Gly Ala Thr Ser Thr Val Val Ser Phe Lys Gly Asp Lys 

185 190 195 

ate cgc acc cct tea ccc ggt ggc gac att etc ccc gga acc acc caa 
He Arg Thr Pro Ser Pro Gly Gly Asp He Leu Pro Gly Thr Thr Gin 
200 205 210 



163 



211 



gca teg gca gca eta ttg gga ctg cca gag ccg ate ctg gaa gac tgg 259 
Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro He Leu Glu Asp Trp 
40 45 50 



307 



gca ggc gag gcc tea tgc acc tgg acg etc age cga ggt cgt tec tec 355 
Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser Arg Gly Arg Ser Ser 
70 75 80 85 



403 



451 



499 



547 



595 



gcc aaa tea aac gga ttc gac gat gtg ate ttc acc gat ggc gac cgc 643 
Ala Lys Ser Asn Gly Phe Asp Asp Val He Phe Thr Asp Gly Asp Arg 

170 175 180 



691 



739 
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gca gca etc ttt gca cac gca acc gaa aaa gga tgg cga tgt aaa gaa 787 
Ala Ala Leu Phe Ala His Ala Thr Glu Lys Gly Trp Arg Cys Lys Glu 
215 220 225 

aaa gac tta age att gac gat ctt ttc gga gee gac age gtg tgg eta 835 
Lys Asp Leu Ser lie Asp Asp Leu Phe Gly Ala Asp Ser Val Trp Leu 
230 235 240 245 

gtg tec tec gtc cgc gga cca gtt egg gtg acc agg etc gat gga cac 883 
Val Ser Ser Val Arg Gly Pro Val Arg Val Thr Arg Leu Asp Gly His 

250 255 260 

aaa tta egg aaa cca gac aat gaa aaa gaa ate aag gcg ctg att acc 931 
Lys Leu Arg Lys Pro Asp Asn Glu Lys Glu lie Lys Ala Leu lie Thr 

265 270 275 

aaa get ctg ggg tagaggctgg cgctgggact tgc 966 
Lys Ala Leu Gly 
280 



<210> 260 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Val Phe Trp Asp Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe 
15 10 15 

Glu Thr Leu Leu lie Arg Asp Gly His Ala Cys Asn Val Arg Arg His 

20 25 30 

Gly Glu Arg Phe Lys Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro 
35 40 45 

lie Leu Glu Asp Trp Glu Lys Ala Thr Gin Met Gly He Glu Ser Trp 
50 55 60 

Tyr Ser His Pro Asn Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser 
65 70 75 80 

Arg Gly Arg Ser Ser Thr Gly Leu Ala Ser Gly Trp Leu Thr lie Thr 

85 90 95 

Pro Val Ser Ser Asp Lys Leu Ala Gin Arg Glu His Gly Val Ser Val 

100 105 - 110 

Met Thr Ser Ser Arg Gly Tyr Ser He Asp Thr Gly Leu Pro Gly He 
115 120 125 

Gly Lys Ala Thr Arg Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala 
130 135 140 

Pro Trp Leu Thr Val Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met 
145 150 155 160 

Ala Ala Leu Arg Tyr Ala Lys Ser Asn Gly Phe Asp Asp Val He Phe 

165 170 175 

Thr Asp Gly Asp Arg Val Leu Glu Gly Ala Thr Ser Thr Val Val Ser 
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180 



Phe Lys Gly Asp 
195 

Pro Gly Thr Thr 
210 

Trp Arg Cys Lys 
225 

Asp Ser Val Trp 



Arg Leu Asp Gly 

260 



Lys Ala Leu He 
275 



Lys He Arg Thr 

200 

Gin Ala Ala Leu 
215 

Glu Lys Asp Leu 
230 

Leu Val Ser Ser 
245 

His Lys Leu Arg 



Thr Lys Ala Leu 

280 



185 

Pro Ser Pro Gly 



Phe Ala His Ala 

220 



Ser He Asp Asp 
235 

Val Arg Gly Pro 
250 

Lys Pro Asp Asn 
265 

Gly 



Gly Asp He Leu 
205 

Thr Glu Lys Gly 



Leu Phe Gly Ala 

240 

Val Arg Val Thr 
255 

Glu Lys Glu He 
270 



<210> 261 
<211> 1224 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1201) 
<223> RXN01690 

<400> 261 

cctagccatt cctcaaaacc gtgagacgaa attggctatt catcccataa aatggggctg 60 

actagtgtat ctgtcaggta gcaggtgtac cttaaaatcc atg acg tea tta gag 115 

Met Thr Ser Leu Glu 

5 

ttc aca gta acc cgt acc gaa aat ccg acg tea ccc gat cgt ctg aag 163 
Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser Pro Asp Arg Leu Lys 

10 15 20 

gaa att ctt gee gca ccg aag ttc ggt aag ttc ttc acc gac cac atg 211 
Glu He Leu Ala Ala Pro Lys Phe Gly Lys Phe Phe Thr Asp His Met 

25 30 35 

gtg acc att gac tgg aac gag teg gaa ggc tgg cac aac gec caa tta 259 
Val Thr He Asp Trp Asn Glu Ser Glu Gly Trp His Asn Ala Gin Leu 
40 45 50 



gtg cca tac gcg ccg att cct atg gat cct gec acc acc gta ttc cac 
Val Pro Tyr Ala Pro He Pro Met Asp Pro Ala Thr Thr Val Phe His 
55 60 65 



70 



gaa acc ate aag act ttc cgt cct gat gaa aac gec gag cgt atg cag 
Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn Ala Glu Arg Met Gin 

90 95 100 



307 



tac gga cag gca att ttt gag gga att aag gec tac cgc cat teg gac 355 
Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala Tyr Arg His Ser Asp 

75 80 85 



403 



381 
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cgt tea gca get cga atg gca atg cca cag ttg cca acc gag gac ttt 451 
Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu Pro Thr Glu Asp Phe 

105 110 115 

att aaa gca ctt gaa ctg ctg gta gac gcg gat cag gat tgg gtt cct 499 
lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp Gin Asp Trp Val Pro 
120 125 130 

gag tac ggc gga gaa get tec etc tac ctg cgc cca ttc atg ate tec 547 
Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg Pro Phe Met lie Ser 
135 140 145 



acc gaa att ggc ttg ggt gtc age cca get gat gee tac aag ttc ctg 
Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp Ala Tyr Lys Phe Leu 
150 155 160 165 

gtc ate gca tec cca gtc ggc get tac ttc acc ggt gga ate aag cct 
Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr Gly Gly lie Lys Pro 

170 175 180 



595 



643 



gtt tec gtc tgg ctg age gaa gat tac gtc cgc get gca ccc ggc gga 691 
Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg Ala Ala Pro Gly Gly 

185 190 195 

act ggt gac gee aaa ttt get ggc aac tac gcg get tct ttg ctt gee 739 
Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala Ala Ser Leu Leu Ala 
200 205 210 

cag tec cag get gcg gaa aag ggc tgt gac cag gtc gta tgg ttg gat 787 
Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin Val Val Trp Leu Asp 
215 220 225 

gee ate gag cac aag tac ate gaa gaa atg ggt ggc atg aac ctt ggg 835 
Ala lie Glu His Lys Tyr lie Glu Glu Met Gly Gly Met Asn Leu Gly 
230 235 240 245 

ttc ate tac cgc aac ggc gac caa gtc aag eta gtc acc cct gaa ctt 883 
Phe lie Tyr Arg Asn Gly Asp Gin Val Lys Leu Val Thr Pro Glu Leu 

250 255 260 

tec ggc tea eta ctt cca ggc ate acc cgc aag tea ctt eta caa gta 931 
Ser Gly Ser Leu Leu Pro Gly lie Thr Arg Lys Ser Leu Leu Gin Val 

265 270 275 

gca cgc gac ttg gga tac gaa gta gaa gag cga aag ate acc acc acc 979 
Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg Lys lie Thr Thr Thr 
280 285 290 

gag tgg gaa gaa gac gca aag tct ggc gee atg acc gag gca ttt get 
1027 

Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met Thr Glu Ala Phe Ala 
295 300 305 

tgc ggt act gca get gtt ate acc cct gtt ggc acc gtg aaa tea get 
1075 

Cys Gly Thr Ala Ala Val lie Thr Pro Val Gly Thr Val Lys Ser Ala 

310 315 320 325 

cac ggc acc ttc gaa gtg aac aac aat gaa gtc gga gaa ate acg atg 
1123 
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His Gly Thr Phe Glu Val Asn Asn Asn Glu Val Gly Glu lie Thr Met 

330 335 340 

aag ctt cgt gaa acc etc acc gga att cag caa gga aac gtt gaa gac 
1171 

Lys Leu Arg Glu Thr Leu Thr Gly lie Gin Gin Gly Asn Val Glu Asp 

345 350 355 

caa aac gga tgg ctt tac cca ctg gtt ggc taaatcaacc ggttttaaga 
1221 

Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
360 365 

ccc 
1224 



<210> 262 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Thr Ser Leu Glu Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser 
15 10 15 

Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 

20 25 30 

Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 
35 40 45 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro He Pro Met Asp Pro Ala 
50 55 60 

Thr Thr Val Phe His Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala 
65 70 75 80 

Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 

85 90 95 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 

100 105 110 

Pro Thr Glu Asp Phe He Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
115 120 125 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
130 135 140 

Pro Phe Met He Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
145 150 155 160 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 

165 170 175 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 

180 185 190 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
195 200 205 
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Ala Ser Leu Leu 
210 

Val Val Trp Leu 
225 

Gly Met Asn Leu 



Val Thr Pro Glu 

260 

Ser Leu Leu Gin 
275 

Lys lie Thr Thr 
290 

Thr Glu Ala Phe 
305 

Thr Val Lys Ser 



Gly Glu lie Thr 

340 

Gly Asn Val Glu 
355 



Ala Gin Ser Gin 
215 

Asp Ala lie Glu 
230 

Gly Phe lie Tyr 
245 

Leu Ser Gly Ser 



Val Ala Arg Asp 

280 

Thr Glu Trp Glu 
295 

Ala Cys Gly Thr 
310 

Ala His Gly Thr 
325 

Met Lys Leu Arg 



Asp Gin Asn Gly 

360 



Ala Ala Glu Lys 

220 

His Lys Tyr lie 
235 

Arg Asn Gly Asp 
250 

Leu Leu Pro Gly 
265 

Leu Gly Tyr Glu 



Glu Asp Ala Lys 

300 

Ala Ala Val lie 
315 

Phe Glu Val Asn 
330 

Glu Thr Leu Thr 
345 

Trp Leu Tyr Pro 



Gly Cys Asp Gin 



Glu Glu Met Gly 

240 

Gin Val Lys Leu 
255 

lie Thr Arg Lys 
270 

Val Glu Glu Arg 
285 

Ser Gly Ala Met 



Thr Pro Val Gly 

320 

Asn Asn Glu Val 
335 

Gly lie Gin Gin 
350 

Leu Val Gly 
365 



<210> 263 
<211> 1076 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1053) 

<223> FRXA01690 

<400> 263 

ccc gat cgt ctg aag gaa att ctt gcc gca ccg aag ttc ggt aag ttc 48 

Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

ttc acc gac cac atg gtg acc att gac tgg aac gag teg gaa ggc tgg 96 
Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 

20 25 30 

cac aac gcc caa tta gtg cca tac gcg ccg att cct atg gat cct gcc 144 
His Asn Ala Gin Leu Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala 
35 40 45 

acc acc gta ttc cac tac gga cag gca att ttt gag gga att aag gcc 192 
Thr Thr Val Phe His Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala 
50 55 60 

tac cgc cat teg gac gaa acc ate aag act ttc cgt cct gat gaa aac 240 
Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 
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65 



70 75 80 



gcc gag cgt atg cag cgt tea gca get cga atg gca atg cca cag ttg 288 
Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 

85 90 95 

cca ace gag gac ttt att aaa gca ctt gaa ctg ctg gta gac gcg gat 336 
Pro Thr Glu Asp Phe lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 

100 105 HO 

cag gat tgg gtt cct gag tac ggc gga gaa get tec etc tac ctg cgc 384 
Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
115 120 125 

cca ttc atg ate tec acc gaa att ggc ttg ggt gtc age cca get gat 432 
Pro Phe Met lie Ser Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 

gcc tac aag ttc ctg gtc ate gca tec cca gtc ggc get tac ttc acc 480 
Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 
145 150 155 160 

ggt gga ate aag cct gtt tec gtc tgg ctg age gaa gat tac gtc cgc 528 
Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 

165 170 175 

get gca ccc ggc gga act ggt gac gcc aaa ttt get ggc aac tac gcg 576 
Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 

180 185 190 

get tct ttg ctt gcc cag tec cag get gcg gaa aag ggc tgt gac cag 624 
Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
195 200 205 

gtc gta tgg ttg gat gcc ate gag cac aag tac ate gaa gaa atg ggt 672 
Val Val Trp Leu Asp Ala He Glu His Lys Tyr He Glu Glu Met Gly 
210 215 220 

ggc atg aac ctt ggg ttc ate tac cgc aac ggc gac caa gtc aag eta 720 
Gly Met Asn Leu Gly Phe He Tyr Arg Asn Gly Asp Gin Val Lys Leu 
225 230 235 240 

gtc acc cct gaa ctt tec ggc tea eta ctt cca ggc ate acc cgc aag 768 
Val Thr Pro Glu Leu Ser Gly Ser Leu Leu Pro Gly He Thr Arg Lys 

245 250 255 

tea ctt eta caa gta gca cgc gac ttg gga tac gaa -gta gaa gag cga 816 
Ser Leu Leu Gin Val Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg 

260 265 270 



aag ate acc acc acc gag tgg gaa gaa gac gca aag tct ggc gcc atg 
Lys He Thr Thr Thr Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met 
275 280 285 



acc gtg aaa tea get cac ggc acc ttc gaa gtg aac aac aat gaa gtc 
Thr Val Lys Ser Ala His Gly Thr Phe Glu Val Asn Asn Asn Glu Val 
305 310 315 320 



864 



acc gag gca ttt get tgc ggt act gca get gtt ate acc cct gtt ggc 912 
Thr Glu Ala Phe Ala Cys Gly Thr Ala Ala Val He Thr Pro Val Gly 
290 295 300 
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gga gaa ate acg atg aag ctt cgt gaa acc etc acc gga att cag caa 
1008 

Gly Glu lie Thr Met Lys Leu Arg Glu Thr Leu Thr Gly lie Gin Gin 

325 330 335 

gga aac gtt gaa gac caa aac gga tgg ctt tac cca ctg gtt ggc 
1053 

Gly Asn Val Glu Asp Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 

340 345 350 

taaatcaacc ggttttaaga ccc 
1076 



<210> 264 
<211> 351 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 

20 25 30 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala 
35 40 45 

Thr Thr Val Phe His Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala 
50 55 60 

Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 
65 70 75 80 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 

85 90 95 

Pro Thr Glu Asp Phe He Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 

100 105 110 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
115 120 125 

Pro Phe Met He Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 - 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 
145 150 155 160 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 

165 170 175 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 

180 185 190 

Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
195 200 205 

Val Val Trp Leu Asp Ala He Glu His Lys Tyr He Glu Glu Met Gly 
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210 

Gly Met Asn Leu 
225 

Val Thr Pro Glu 



Ser Leu Leu Gin 

260 

Lys He Thr Thr 
275 

Thr Glu Ala Phe 
290 

Thr Val Lys Ser 
305 

Gly Glu He Thr 



Gly Asn Val Glu 

340 



215 

Gly Phe He Tyr 
230 

Leu Ser Gly Ser 
245 

Val Ala Arg Asp 



Thr Glu Trp Glu 

280 



Ala Cys Gly Thr 
295 

Ala His Gly Thr 
310 

Met Lys Leu Arg 
325 

Asp Gin Asn Gly 



220 

Arg Asn Gly Asp 
235 

Leu Leu Pro Gly 
250 

Leu Gly Tyr Glu 
265 

Glu Asp Ala Lys 



Ala Ala Val He 

300 



Phe Glu Val Asn 
315 

Glu Thr Leu Thr 
330 

Trp Leu Tyr Pro 
345 



Gin Val Lys Leu 

240 

He Thr Arg Lys 
255 

Val Glu Glu Arg 
270 

Ser Gly Ala Met 
285 

Thr Pro Val Gly 



Asn Asn Glu Val 

320 

Gly He Gin Gin 
335 

Leu Val Gly 
350 



<210> 265 
<211> 1782 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) • . (1759) 
<223> RXN01026 

<400> 265 ... 
gaggtgacat ttatgcctct taatagctat actgtcccat gaaacgatat tttaatctca 60 

tatagtgaga tttacagatt tttaaaggac ggtgagttcc atg acc age ccc gtg 

Met Thr Ser Pro Val 



115 



163 



211 



1 5 

gag aac age acc tea act gag aag ctg acc ctg gca gag aag gtg tgg 
Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu Ala Glu Lys Val Trp 

10 15 - 20 

cgc gac cat gtc gtg tec aag gga gaa aac ggc gag ccc gac etc etc 
Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp Leu Leu 

25 30 35 

tac ate gac ctg cag ctg ctg cat gaa gtg acc tea cca cag gca ttt 
Tyr He Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin Ala Phe 
40 45 50 

gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc cac cca gaa ctg cac 
Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu Leu His 
55 60 65 

ctg gec acc gaa gac cac aac gtg cca acc gaa ggc ate aag act ggc 355 



259 



307 
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Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys Thr Gly 
70 75 80 85 



tea ctg ctg gaa ate aac gac aag att tec cgc ctg cag gta tct act 
Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg Leu Gin Val Ser Thr 

90 95 100 



gat gtc cga cag ggc ate gtg cac acc gtc ggc cca cag etc ggc gca 

Asp Val Arg Gin Gly He Val His Thr Val Gly Pro Gin Leu Gly Ala 
120 125 130 

acc cag cca ggc atg acc att gtg tgc ggt gac tec cac acc tec acc 

Thr Gin Pro Gly Met Thr He Val Cys Gly Asp Ser His Thr Ser Thr 
135 140 145 

cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea gag gtt 

His Gly Ala Phe Gly Ser Met Ala Phe Gly He Gly Thr Ser Glu Val 

150 155 160 165 

gag cac gtc atg get act caa acc ctg cca ctg aag cct ttc aag acc 
Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe Lys Thr 

170 175 180 

atg gec att gaa gtt act ggt gaa ctg cag cca ggt gtt tec tec aag 
Met Ala He Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser Ser Lys 

185 190 195 



ggc tac gtt ctg gaa tac cgc ggc gaa gca ate cgt aag atg tec atg 
Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He Arg Lys Met Ser Met 
215 220 225 

gat gca cgc atg acc atg tgc aac atg tec ate gaa get ggc gca cgt 
Asp Ala Arg Met Thr Met Cys Asn Met Ser He Glu Ala Gly Ala Arg 
230 235 240 245 

gee ggc atg ate gee cca gac caa acc acc ttc gac tac gtt gaa ggc 
Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val Glu Gly 

250 255 260 



tgg aag acc ctg cca acc gac gaa ggc gca acc ttt gac aag gtc gta 
Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys Val Val 
280 285 290 

gaa ate gat ggc teg gca ctg acc cca ttc ate acc tgg ggc acc aac 
1027 

Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly Thr Asn 
295 300 305 



403 



ctg cgc gac aac tgt gaa gaa ttc ggc gtg cgc ctg cac cca atg ggt 451 
Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro Met Gly 

105 HO 115 



499 



547 



595 



643 



691 



gac ctg att ctg gcg att ate gee aag ate ggc acc ggc ggc gga cag 739 
Asp Leu He Leu Ala He He Ala Lys He Gly Thr Gly Gly Gly Gin 
200 205 210 



787 



835 



883 



cgc gaa atg gca cca aag ggc gec gac tgg gac gaa gca gtt get tac 931 
Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val Ala Tyr 

265 270 275 



979 
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cca ggc cag ggc ctg cca ctg ggc gaa tec gta cca age cca gaa gac 
1075 

Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro Glu Asp 
310 315 320 325 

ttc acc aac gac aac gac aag gca gca gec gaa aag gca ctg cag tac 
1123 

Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu Gin Tyr 

330 335 340 

atg gac ctg gta cca gga acc cca ctg cgc gac ate aag ate gac acc 
1171 

Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp lie Lys lie Asp Thr 

345 350 355 

gtc ttc ctg gga tec tgc acc aac gee cgc ate gaa gac ctg cag ate 
1219 

Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu Gin He 
360 365 370 

gee get gac ate etc aag ggc cac aaa ate gec gac ggc atg cgc atg 
1267 

Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met Arg Met 
375 380 385 

atg gtc gtg cct tec tec acc tgg ate aag caa gag gca gaa gcg etc 
1315 

Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu Ala Leu 

390 395 400 405 

gga ctg gac aaa ate ttc acc gac get ggc get gaa tgg cgt acc gca 
1363 

Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala Glu Trp Arg Thr Ala 

410 415 420 

ggc tgc tec atg tgc ctg ggc atg aac cca gac caa ctg aag cca ggc 
1411 

Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys Pro Gly 

425 430 435 

gag cgc tec gca ttc acc tec aac cga aac ttc gaa gga cgc caa gga 
1459 

Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg Gin Gly 
440 445 450 

cca gga ggc cgc acc cac ctg gta tec cca gca gtc gca gee gec acc 
1507 

Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala Ala Thr 
455 460 465 

gaa tec gcg gac cct gtc etc acc tgc aga tat eta agg aag get aga 
1555 

Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys Ala Arg 

470 475 480 485 

aaa caa tgg aaa aat tta cca cct aca ccg gcg ttg gcg ttc cac tgc 
1603 

Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe His Cys 

490 495 500 



i 
i 
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age gat cca acg tgg aca ccg acc aga tea tec cag ccg tct ace tea 
1651 

Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser Thr Ser 

505 510 515 

age gcg tea ccc gga ccg get teg aag acg gac tgt ttt cca act ggc 
1699 

Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro Thr Gly 

520 525 530 

gee aaa acg acc cca act ttg tec tea aca ccg aca cct aca aga acg 
1747 

Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr Arg Thr 
535 540 545 

get ccg ttc teg tagcaggccc tgactttggc acc 
1782 

Ala Pro Phe Ser 
550 



<210> 266 
<211> 553 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Met Thr Ser Pro Val Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu 
15 10 15 

Ala Glu Lys Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly 

20 25 30 

Glu Pro Asp Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr 
35 40 45 

Ser Pro Gin Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg 
50 55 60 

His Pro Glu Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu 
65 70 75 80 

Gly lie Lys Thr Gly Ser Leu Leu Glu He Asn Asp Lys lie Ser Arg 

85 90 95 

Leu Gin Val Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg 

100 105 110 

Leu His Pro Met Gly Asp Val Arg Gin Gly lie Val His Thr Val Gly 
115 120 125 

Pro Gin Leu Gly Ala Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp 
130 135 140 

Ser His Thr Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly lie 
145 150 155 160 

Gly Thr Ser Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu 

165 170 175 

Lys Pro Phe Lys Thr Met Ala lie Glu Val Thr Gly Glu Leu Gin Pro 
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180 

Gly Val Ser Ser Lys 
195 

Thr Gly Gly Gly Gin 
210 

Arg Lys Met Ser Met 
225 

Glu Ala Gly Ala Arg 

245 



Asp Tyr Val Glu Gly 

260 

Glu Ala Val Ala Tyr 
275 

Phe Asp Lys Val Val 
290 

Thr Trp Gly Thr Asn 
305 

Pro Ser Pro Glu Asp 

325 

Lys Ala Leu Gin Tyr 

340 

lie Lys lie Asp Thr 
355 

Glu Asp Leu Gin lie 
370 

Asp Gly Met Arg Met 
385 

Glu Ala Glu Ala Leu 

405 

Glu Trp Arg Thr Ala 

420 

Gin Leu Lys Pro Gly 
435 

Glu Gly Arg Gin Gly 
450 

Val Ala Ala Ala Thr 
465 

Leu Arg Lys Ala Arg 

485 

Leu Ala Phe His Cys 

500 



185 

Asp Leu lie Leu 
200 

Gly Tyr Val Leu 
215 

Asp Ala Arg Met 
230 

Ala Gly Met lie 



Arg Glu Met Ala 

265 

Trp Lys Thr Leu 
280 

Glu lie Asp Gly 
295 

Pro Gly Gin Gly 
310 

Phe Thr Asn Asp 



Met Asp Leu Val 

345 

Val Phe Leu Gly 
360 

Ala Ala Asp lie 
375 

Met Val Val Pro 
390 

Gly Leu Asp Lys 



Gly Cys Ser Met 

425 

Glu Arg Ser Ala 
440 

Pro Gly Gly Arg 
455 

Glu Ser Ala Asp 
470 

Lys Gin Trp Lys 



Ser Asp Pro Thr 

505 




Ala lie lie Ala 

205 

Glu Tyr Arg Gly 
220 

Thr Met Cys Asn 
235 

Ala Pro Asp Gin 
250 

Pro Lys Gly Ala 



Pro Thr Asp Glu 

285 

Ser Ala Leu Thr 
300 

Leu Pro Leu Gly 
315 

Asn Asp Lys Ala 
330 

Pro Gly Thr Pro 



Ser Cys Thr Asn 

365 

Leu Lys Gly His 
380 

Ser Ser Thr Trp 
* 395 

lie Phe Thr Asp 
410 

Cys Leu Gly Met 



Phe Thr Ser Asn 

445 

Thr His Leu Val 
460 

Pro Val Leu Thr 
475 

Asn Leu Pro Pro 
490 

Trp Thr Pro Thr 
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190 

Lys lie Gly 



Glu Ala lie 



Met Ser lie 
240 

Thr Thr Phe 
255 

Asp Trp Asp 
270 

Gly Ala Thr 



Pro Phe lie 



Glu Ser Val 
320 

Ala Ala Glu 
335 

Leu Arg Asp 
350 

Ala Arg lie 



Lys lie Ala 



lie Lys Gin 
400 

Ala Gly Ala 
415 

Asn Pro Asp 
430 

Arg Asn Phe 



Ser Pro Ala 



Cys Arg Tyr 
480 

Thr Pro Ala 
495 

Arg Ser Ser 
510 
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Gin Pro Ser Thr Ser Ser Ala Ser 
515 520 

Cys Phe Pro Thr Gly Ala Lys Thr 
530 535 

Thr Pro Thr Arg Thr Ala Pro Phe 
545 550 



Pro Gly Pro Ala Ser Lys Thr Asp 

525 

Thr Pro Thr Leu Ser Ser Thr Pro 

540 

Ser 



<210> 267 
<211> 1625 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1602) 
<223> FRXA01026 

<400> 267 

gtg tgg cgc gac cat gtc gtg tec aag gga gaa aac ggc gag ccc gac 48 

Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 
15 10 15 

etc etc tac ate gac ctg cag ctg ctg cat gaa gtg acc tea cca cag 96 
Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 

20 25 30 

gca ttt gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc cac cca gaa 144 
Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu 
35 40 45 

ctg cac ctg gec acc gaa gac cac aac gtg cca acc gaa ggc ate aag 192 
Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys 
50 55 60 

act ggc tea ctg ctg gaa ate aac gac aag att tec cgc ctg cag gta 240 
Thr Gly Ser Leu Leu Glu lie Asn Asp Lys He Ser Arg Leu Gin Val 
65 70 75 80 



tct act ctg cgc gac aac tgt gaa gaa ttc ggc gtg cgc ctg cac cca 
Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro 

85 90 95 

atg ggt gat gtc cga cag ggc ate gtg cac acc gtc -ggc cca cag etc 
Met Gly Asp Val Arg Gin Gly He Val His Thr Val Gly Pro Gin Leu 

100 105 HO 



288 



336 



ggc gca acc cag cca ggc atg acc att gtg tgc ggt gac tec cac acc 384 
Gly Ala Thr Gin Pro Gly Met Thr He Val Cys Gly Asp Ser His Thr 
115 120 125 

tec acc cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea 432 
Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly He Gly Thr Ser 
130 135 140 

gag gtt gag cac gtc atg get act caa acc ctg cca ctg aag cct ttc 480 
Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe 
145 150 155 160 



392 




WO 01/00843 W W PCT/IB00/00923 




aag acc atg gcc att gaa gtt act ggt gaa ctg cag cca ggt gtt tec 
Lys Thr Met Ala lie Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser 

165 170 175 

tec aag gac ctg att ctg gcg att ate gcc aag ate ggc acc ggc ggc 
Ser Lys Asp Leu lie Leu Ala lie lie Ala Lys lie Gly Thr Gly Gly 

180 185 190 



gca cgt gcc ggc atg ate gcc cca gac caa acc acc ttc gac tac gtt 
Ala Arg Ala Gly Met lie Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val 
225 230 235 240 



528 



576 



gga cag ggc tac gtt ctg gaa tac cgc ggc gaa gca ate cgt aag atg 624 
Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala lie Arg Lys Met 
195 200 205 

tec atg gat gca cgc atg acc atg tgc aac atg tec ate gaa get ggc 672 
Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser lie Glu Ala Gly 
210 215 220 



720 



gaa ggc cgc gaa atg gca cca aag ggc gcc gac tgg gac gaa gca gtt 768 
Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val 

245 250 255 

get tac tgg aag acc ctg cca acc gac gaa ggc gca acc ttt gac aag 816 
Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys 

260 265 270 

gtc gta gaa ate gat ggc teg gca ctg acc cca ttc ate acc tgg ggc 864 
Val Val Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly 
275 280 285 

acc aac cca ggc cag ggc ctg cca ctg ggc gaa tec gta cca age cca 912 
Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro 
290 295 300 

gaa gac ttc acc aac gac aac gac aag gca gca gcc gaa aag gca ctg 960 
Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu 
305 310 315 320 

cag tac atg gac ctg gta cca gga acc cca ctg cgc gac ate aag ate 
1008 

Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp He Lys He 

325 330 335 

gac acc gtc ttc ctg gga tec tgc acc aac gcc cgc ate gaa gac ctg 
1056 

Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu 

340 345 350 

cag ate gcc get gac ate etc aag ggc cac aaa ate gcc gac ggc atg 
1104 

Gin He Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met 
355 360 365 

cgc atg atg gtc gtg cct tec tec acc tgg ate aag caa gag gca gaa 
1152 

Arg Met Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu 

370 375 380 
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gcg etc gga ctg gac aaa ate ttc acc gac get ggc get gaa tgg cgt 
1200 

Ala Leu Gly Leu Asp Lys lie Phe Thr Asp Ala Gly Ala Glu Trp Arg 
385 390 395 400 

acc gca ggc tgc tec atg tgc ctg ggc atg aac cca gac caa ctg aag 
1248 

Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys 

405 410 415 

cca ggc gag cgc tec gca ttc acc tec aac cga aac ttc gaa gga cgc 
1296 

Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg 

420 425 430 

caa gga cca gga ggc cgc acc cac ctg gta tec cca gca gtc gca gee 
1344 

Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala 

435 440 445 

gee acc gaa tec gcg gac cct gtc etc acc tgc aga tat eta agg aag 
1392 

Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys 
450 455 460 

get aga aaa caa tgg aaa aat tta cca cct aca ccg gcg ttg gcg ttc 
1440 

Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe 

465 470 475 480 

cac tgc age gat cca acg tgg aca ccg acc aga tea tec cag ccg tct 
1488 

His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser 

485 490 495 

acc tea age gcg tea ccc gga ccg get teg aag acg gac tgt ttt cca 
1536 

Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro 

500 505 510 

act ggc gec aaa acg acc cca act ttg tec tea aca ccg aca cct aca 
1584 

Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr 
515 520 525 

aga acg get ccg ttc teg tagcaggccc tgactttggc acc 
1625 

Arg Thr Ala Pro Phe Ser 
530 



<210> 268 
<211> 534 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 
15 10 15 

Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 
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20 

Ala Phe Asp Gly 
35 

Leu His Leu Ala 
50 

Thr Gly Ser Leu 
65 

Ser Thr Leu Arg 



Met Gly Asp Val 

100 

Gly Ala Thr Gin 
115 

Ser Thr His Gly 
130 

Glu Val Glu His 
145 

Lys Thr Met Ala 



Ser Lys Asp Leu 

180 

Gly Gin Gly Tyr 
195 

Ser Met Asp Ala 
210 

Ala Arg Ala Gly 
225 

Glu Gly Arg Glu 



Ala Tyr Trp Lys 

260 

Val Val Glu lie 
275 

Thr Asn Pro Gly 
290 

Glu Asp Phe Thr 
305 

Gin Tyr Met Asp 



Asp Thr Val Phe 

340 




25 

Leu Arg Met Thr Gly 

40 

Thr Glu Asp His Asn 
55 

Leu Glu lie Asn Asp 
70 

Asp Asn Cys Glu Glu 
85 

Arg Gin Gly lie Val 

105 

Pro Gly Met Thr lie 

120 

Ala Phe Gly Ser Met 
135 

Val Met Ala Thr Gin 
150 

lie Glu Val Thr Gly 
165 

lie Leu Ala lie He 

185 

Val Leu Glu Tyr Arg 

200 

Arg Met Thr Met Cys 
215 

Met He Ala Pro Asp 
230 

Met Ala Pro Lys Gly 
245 

Thr Leu Pro Thr Asp 

265 

Asp Gly Ser Ala Leu 

280 

Gin Gly Leu Pro Leu 
295 

Asn Asp Asn Asp Lys 
310 

Leu Val Pro Gly Thr 

325 

Leu Gly Ser Cys Thr 

345 




Arg Lys Leu Arg 

45 

Val Pro Thr Glu 
60 

Lys He Ser Arg 
75 

Phe Gly Val Arg 
90 

His Thr Val Gly 



Val Cys Gly Asp 

125 

Ala Phe Gly He 
140 

Thr Leu Pro Leu 

155 

Glu Leu Gin Pro 
170 

Ala Lys He Gly 



Gly Glu Ala He 

205 

Asn Met Ser He 
220 

Gin Thr Thr Phe 
235 

Ala Asp Trp Asp 
250 

Glu Gly Ala Thr 



Thr Pro Phe He 

285 

Gly Glu Ser Val 
300 

Ala Ala Ala Glu 
315 

Pro Leu Arg Asp 
330 

Asn Ala Arg He 



PCT7IB00/00923 



His Pro Glu 



Gly He Lys 



Leu Gin Val 
80 

Leu His Pro 
95 

Pro Gin Leu 
110 

Ser His Thr 



Gly Thr Ser 



Lys Pro Phe 
160 

Gly Val Ser 
175 

Thr Gly Gly 
190 

Arg Lys Met 



Glu Ala Gly 



Asp Tyr Val 
240 

Glu Ala Val 
255 

Phe Asp Lys 
270 

Thr Trp Gly 



Pro Ser Pro 



Lys Ala Leu 
320 

He Lys He 
335 

Glu Asp Leu 
350 
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Gin lie Ala Ala 
355 

Arg Met Met Val 
370 

Ala Leu Gly Leu 
385 

Thr Ala Gly Cys 



Pro Gly Glu Arg 

420 

Gin Gly Pro Gly 
435 

Ala Thr Glu Ser 
450 

Ala Arg Lys Gin 
465 

His Cys Ser Asp 



Thr Ser Ser Ala 

500 

Thr Gly Ala Lys 
515 

Arg Thr Ala Pro 
530 



Asp lie Leu Lys 

360 

Val Pro Ser Ser 
375 

Asp Lys lie Phe 
390 

Ser Met Cys Leu 
405 

Ser Ala Phe Thr 



Gly Arg Thr His 

440 

Ala Asp Pro Val 
455 

Trp Lys Asn Leu 
470 

Pro Thr Trp Thr 
485 

Ser Pro Gly Pro 



Thr Thr Pro Thr 

520 

Phe Ser 



Gly His Lys He 



Thr Trp He Lys 

380 

Thr Asp Ala Gly 
395 

Gly Met Asn Pro 
410 

Ser Asn Arg Asn 
425 

Leu Val Ser Pro 



Leu Thr Cys Arg 

460 

Pro Pro Thr Pro 
475 

Pro Thr Arg Ser 
490 

Ala Ser Lys Thr 
505 

Leu Ser Ser Thr 



Ala Asp Gly Met 
365 

Gin Glu Ala Glu 



Ala Glu Trp Arg 

400 

Asp Gin Leu Lys 
415 

Phe Glu Gly Arg 
430 

Ala Val Ala Ala 
445 

Tyr Leu Arg Lys 



Ala Leu Ala Phe 

480 

Ser Gin Pro Ser 
495 

Asp Cys Phe Pro 
510 

Pro Thr Pro Thr 
525 



<210> 269 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN01127 

<400> 269 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 60 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt act gca gaa gec etc aag 163 
He Gly Gly Asp Gly He Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 

10 15 20 

gtt eta aac get gtc cgc gac gac ate gag ace ace gat tat gac ctt 211 
Val Leu Asn Ala Val Arg Asp Asp He Glu Thr Thr Asp Tyr Asp Leu 



396 





WO 01/00843 ^ PCT/ra00/00923 

25 30 35 

ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc ace gac gag gat 2 59 
Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 
40 45 50 

ctg gca tec ctg cgc gag cat gac gcg ate ctt ctt ggc get ate ggt 3 07 
Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu Leu Gly Ala lie Gly 
55 60 65 

gca cca ggt tec gtc cct cca gga att etc gag cgt ggt ttg ctg ctg 355 
Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 403 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 

90 95 100 

ctg tac gac ggc gtg gag tec cca ctg cgt aac cca ggc aag att gat 451 
Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn Pro Gly Lys lie Asp 

105 110 115 

ttc gtt gtg gtc cgc gaa ggt acc gaa ggc gee tac act ggc aac ggt 499 
Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala Tyr Thr Gly Asn Gly 
120 125 130 

gga gca ate cgc gtg gga acc cct cac gag att gee aat gaa acc tec 547 
Gly Ala lie Arg Val Gly Thr Pro His Glu lie Ala Asn Glu Thr Ser 
135 140 145 

gtg aac act cgc tac ggc get gag cgc gtt att cgc tac gca ttc gag 595 
Val Asn Thr Arg Tyr Gly Ala Glu Arg Val lie Arg Tyr Ala Phe Glu 
150 155 160 165 

ctg gca cag age cgc cgc aag aag etc acc etc gtg cac aag acc aac 643 
Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu Val His Lys Thr Asn 

170 175 180 

gtc ctg gtt cac ggt ggt ggc ctg tgg cag cgc acc gta gat gag gtt 691 
Val Leu Val His Gly Gly Gly Leu Trp Gin Arg Thr Val Asp Glu Val 

185 190 195 

gca aag gaa tac cca gag gta gee gtc gat tac aac cac ate gat gca 739 
Ala Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr Asn His lie Asp Ala 
200 205 210 

gca acc ate tat ctg gtc act gat cct tec cgc ttc gat gtg att gtt 787 
Ala Thr lie Tyr Leu Val Thr Asp Pro Ser Arg Phe Asp Val lie Val 
215 220 225 

acc gat aac etc ttc ggc gac ate etc acc gat gag gca ggc gca gtc 835 
Thr Asp Asn Leu Phe Gly Asp lie Leu Thr Asp Glu Ala Gly Ala Val 
230 235 240 245 

tct ggc gga att ggc etc gca gca tec ggc aac ate gat gee acg ggc 883 
Ser Gly Gly lie Gly Leu Ala Ala Ser Gly Asn lie Asp Ala Thr Gly 

250 255 260 

acc aac cct tec atg ttc gag cca gtc cac ggc tct gca cca gat ate 931 
Thr Asn Pro Ser Met Phe Glu Pro Val His Gly Ser Ala Pro Asp lie 

265 270 275 
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gca ggc cag gga ate gca gac cca acg gca gca ate eta tec get gcg 
Ala Gly Gin Gly lie Ala Asp Pro Thr Ala Ala lie Leu Ser Ala Ala 
280 285 290 

atg ctg ctg cgt cac tta ggt gat gaa gac aac gca gta cgt att gaa 
1027 

Met Leu Leu Arg His Leu Gly Asp Glu Asp Asn Ala Val Arg lie Glu 
295 300 305 

aca gee ate gca get gat gtg get ggc cga gat aac tct cag ccg att 
1075 

Thr Ala lie Ala Ala Asp Val Ala Gly Arg Asp Asn Ser Gin Pro lie 
310 315 320 325 

tct acc act gag gtg gga gac cgc ate gtc aag gcg ctg caa age 
1120 

Ser Thr Thr Glu Val Gly Asp Arg lie Val Lys Ala Leu Gin Ser 

330 335 340 

taaatttcaa cgccgacccc ctt 
1143 



<210> 270 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Lys Leu Ala Val lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr 
15 10 15 

Ala Glu Ala Leu Lys Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr 

20 25 30 

Thr Asp Tyr Asp Leu Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu 
35 40 45 

Leu Thr Asp Glu Asp Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu 
50 55 60 

Leu Gly Ala lie Gly Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu 
65 70 75 80 

Arg Gly Leu Leu Leu Lys Met Arg Phe Ala Leu Asp His His Val Asn 

85 90 - 95 

Leu Arg Pro Ser Lys Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn 

100 105 110 

Pro Gly Lys lie Asp Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala 
115 120 125 

Tyr Thr Gly Asn Gly Gly Ala lie Arg Val Gly Thr Pro His Glu lie 
130 135 140 

Ala Asn Glu Thr Ser Val Asn Thr Arg Tyr Gly Ala Glu Arg Val lie 
145 150 155 160 

Arg Tyr Ala Phe Glu Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu 



979 



398 





WO 01/00843 w 1^1 W PCT/IB00/00923 

165 170 175 

Val His Lys Thr Asn Val Leu Val His Gly Gly Gly Leu Trp Gin Arg 

180 185 190 

Thr Val Asp Glu Val Ala Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr 
195 200 205 

Asn His lie Asp Ala Ala Thr lie Tyr Leu Val Thr Asp Pro Ser Arg 
210 215 220 

Phe Asp Val lie Val Thr Asp Asn Leu Phe Gly Asp lie Leu Thr Asp 
225 230 235 240 

Glu Ala Gly Ala Val Ser Gly Gly lie Gly Leu Ala Ala Ser Gly Asn 

245 250 255 

lie Asp Ala Thr Gly Thr Asn Pro Ser Met Phe Glu Pro Val His Gly 

260 265 270 

Ser Ala Pro Asp lie Ala Gly Gin Gly lie Ala Asp Pro Thr Ala Ala 
275 280 285 

lie Leu Ser Ala Ala Met Leu Leu Arg His Leu Gly Asp Glu Asp Asn 
290 295 300 

Ala Val Arg lie Glu Thr Ala lie Ala Ala Asp Val Ala Gly Arg Asp 
305 310 315 320 

Asn Ser Gin Pro lie Ser Thr Thr Glu Val Gly Asp Arg lie Val Lys 

325 330 335 

Ala Leu Gin Ser 

340 



<210> 271 
<211> 403 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> FRXA01132 

<400> 271 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 60 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt act gca gaa gec etc aag 163 
lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 

10 15 20 

gtt eta aac get gtc cgc gac gac ate gag acc ace gat tat gac ctt 211 
Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr Thr Asp Tyr Asp Leu 

25 30 35 
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ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc acc gac gag gat 259 
Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 
40 45 50 

ctg gca tec ctg cgc gag cat gac gcg ate ctt ctt ggc get ate ggt 307 
Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu Leu Gly Ala lie Gly 
55 60 65 

gca cca ggt tec gtc cct cca gga att etc gag cgt ggt ttg ctg ctg 355 
Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 403 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 

90 95 100 



<210> 272 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 272 
Met Lys Leu Ala 
1 

Ala Glu Ala Leu 

20 

Thr Asp Tyr Asp 
35 

Leu Thr Asp Glu 
50 

Leu Gly Ala lie 
65 

Arg Gly Leu Leu 



Val lie Gly Gly 
5 

Lys Val Leu Asn 



Leu Gly Ala Arg 

40 

Asp Leu Ala Ser 
55 

Gly Ala Pro Gly 
70 

Leu Lys Met Arg 
85 



Asp Gly lie Gly 
10 

Ala Val Arg Asp 
25 

Arg Tyr Leu Lys 



Leu Arg Glu His 

60 

Ser Val Pro Pro 
75 

Phe Ala Leu Asp 
90 



Pro Glu Val Thr 
15 

Asp lie Glu Thr 
30 

Asn Gly Glu Leu 
45 

Asp Ala lie Leu 



Gly lie Leu Glu 

80 

His His Val Asn 
95 



Leu Arg Pro Ser Lys 

100 



<210> 273 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1471) 
<223> RXN00536 

<400> 273 

cggcgggtcc cagaggtctt aacacgaccg gcatcccgtc gcggagtttg gtgttgccgg 60 

tcgtggaccc acccaaaact ttttaagaag gttgaacaca atg tct cct aac gat 115 

Met Ser Pro Asn Asp 
1 5 
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gca ttc ate tec gca cct gee aag ate gaa ace cca gtt ggg cct cgc 163 
Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr Pro Val Gly Pro Arg 

10 15 20 

aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cca 211 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 

25 30 35 

gtt aac cgc tac atg cct ttc gag gtt gag gta gaa gat att tct ctg 259 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp lie Ser Leu 
40 45 50 

ccg gac cgc act tgg cca gat aaa aaa ate acc gtt gca cct cag tgg 307 
Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr Val Ala Pro Gin Trp 
55 60 65 

tgt get gtt gac ctg cgt gac ggc aac cag get ctg att gat ccg atg 355 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu lie Asp Pro Met 
70 75 80 85 

tct cct gag cgt aag cgc cgc atg ttt gag ctg ctg gtt cag atg ggc 403 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 

90- 95 100 

ttc aaa gaa ate gag gtc ggt ttc cct tea get tec cag act gat ttt 451 
Phe Lys Glu lie Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 

105 110 115 

gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gac gat gtc 499 
Asp Phe Val Arg Glu lie lie Glu Lys Gly Met lie Pro Asp Asp Val 
120 125 130 

acc att cag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 547 
Thr lie Gin Val Leu Val Gin Ala Arg Glu His Leu lie Arg Arg Thr 
135 140 145 

ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg cac ttc tac aac 595 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val lie Val His Phe Tyr Asn 
150 155 160 165 

* 

tec acc tec ate ctg cag cgc aac gtg gtg ttc cgc atg gac aag gtg 643 
Ser Thr Ser lie Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 

170 175 180 

cag gtg aag aag ctg get acc gat gee get gaa eta ate aag acc ate 691 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu -lie Lys Thr lie 

185 190 195 

get cag gat tac cca gac acc aac tgg cgc tgg cag tac tec cct gag 739 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 210 

tec ttc acc ggc act gag gtt gag tac gee aag gaa gtt gtg gac gca 787 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 220 225 

gtt gtt gag gtc atg gat cca act cct gag aac cca atg ate ate aac 835 
Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met lie lie Asn 
230 235 240 245 



401 





WO 01/00843 w w PCT7IB00/00923 



ctg cct tec acc gtt gag atg ate ace cct aac gtt tac gca gac tec 883 
Leu Pro Ser Thr Val Glu Met lie Thr Pro Asn Val Tyr Ala Asp Ser 

250 255 260 

att gaa tgg atg cac cgc aat eta aac cgt cgt gat tec att ate ctg 931 
lie Glu Trp Met His Arg Asn Leu Asn Arg Arg Asp Ser lie lie Leu 

265 270 275 

tec ctg cac ccg cac aat gac cgt ggc acc ggc gtt ggc gca get gag 979 
Ser Leu His Pro His Asn Asp Arg Gly Thr Gly Val Gly Ala Ala Glu 
280 285 290 

ctg ggc tac atg get ggc get gac cgc ate gaa ggc tgc ctg ttc ggc 
1027 

Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu Gly Cys Leu Phe Gly 
295 300 305 

aac ggc gag cgc acc ggc aac gtc tgc ctg gtc acc ctg gca ctg aac 
1075 

Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val Thr Leu Ala Leu Asn 
310 315 320 325 

atg ctg acc cag ggc gtt gac cct cag ctg gac ttc acc gat ata cgc 
1123 

Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp Phe Thr Asp lie Arg 

330 335 340 

cag ate cgc age acc gtt gaa tac tgc aac cag ctg cgc gtt cct gag 
1171 

Gin lie Arg Ser Thr Val Glu Tyr Cys Asn Gin Leu Arg Val Pro Glu 

345 350 355 

cgc cac cca tac ggc ggt gac ctg gtc ttc acc get ttc tec ggt tec 
1219 

Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr Ala Phe Ser Gly Ser 

360 365 370 

cac cag gac get gtg aac aag ggt ctg gac gee atg get gee aag gtt 
1267 

His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala Met Ala Ala Lys Val 
375 380 385 

cag cca ggt get age tec act gaa gtt tct tgg gag cag ctg cgc gac 
1315 

Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp Glu Gin Leu Arg Asp 
390 395 400 405 

acc cga atg gga ggt tec tta cct gec tat cga tec aaa gga tgt egg 
1363 

Thr Arg Met Gly Gly Ser Leu Pro Ala Tyr Arg Ser Lys Gly Cys Arg 

410 415 420 

teg cga eta cga ggc tgt tat ccg cgt gaa etc cca gtc egg caa ggg 
1411 

Ser Arg Leu Arg Gly Cys Tyr Pro Arg Glu Leu Pro Val Arg Gin Gly 

425 430 435 

egg cgt tgc tta cat cat gaa gac cga tea egg tct gca gat ccc teg 
1459 

Arg Arg Cys Leu His His Glu Asp Arg Ser Arg Ser Ala Asp Pro Ser 
440 445 450 
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etc cat gca ggt tgagttctcc accgttgtcc aga 
1494 

Leu His Ala Gly 
455 



<210> 274 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Ser Pro Asn Asp Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg 

20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
35 40 45 

Glu Asp He Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu He Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 

85 90 95 

Leu Val Gin Met Gly Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala 

100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu He He Glu Lys Gly Met 
115 120 125 

He Pro Asp Asp Val Thr He Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu He Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He 
145 150 155 160 

Val His Phe Tyr Asn Ser Thr Ser He Leu Gin Arg Asn Val Val Phe 

165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 

180 185 190 

Leu He Lys Thr He Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 

Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met He He Asn Leu Pro Ser Thr Val Glu Met He Thr Pro Asn 



245 



250 



255 
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Val Tyr Ala Asp 

260 

Asp Ser lie lie 
275 

Val Gly Ala Ala 
290 

Gly Cys Leu Phe 
305 

Thr Leu Ala Leu 



Phe Thr Asp lie 

340 

Leu Arg Val Pro 
355 

Ala Phe Ser Gly 
370 

Met Ala Ala Lys 
385 

Glu Gin Leu Arg 



Ser Lys Gly Cys 

420 

Pro Val Arg Gin 
435 

Ser Ala Asp Pro 
450 



Ser lie Glu Trp 



Leu Ser Leu His 

280 

Glu Leu Gly Tyr 
295 

Gly Asn Gly Glu 
310 

Asn Met Leu Thr 
325 

Arg Gin lie Arg 



Glu Arg His Pro 

360 

Ser His Gin Asp 
375 

Val Gin Pro Gly 
390 

Asp Thr Arg Met 
405 

Arg Ser Arg Leu 



Gly Arg Arg Cys 

440 

Ser Leu His Ala 
455 



Met His Arg Asn 
265 

Pro His Asn Asp 



Met Ala Gly Ala 

300 

Arg Thr Gly Asn 
315 

Gin Gly Val Asp 
330 

Ser Thr Val Glu 
345 

Tyr Gly Gly Asp 



Ala Val Asn Lys 

380 

Ala Ser Ser Thr 
395 

Gly Gly Ser Leu 
410 

Arg Gly Cys Tyr 
425 

Leu His His Glu 



Gly 



Leu Asn Arg Arg 
270 

Arg Gly Thr Gly 
285 

Asp Arg lie Glu 



Val Cys Leu Val 

320 

Pro Gin Leu Asp 
335 

Tyr Cys Asn Gin 
350 

Leu Val Phe Thr 
365 

Gly Leu Asp Ala 



Glu Val Ser Trp 

400 

Pro Ala Tyr Arg 
415 

Pro Arg Glu Leu 
430 

Asp Arg Ser Arg 
445 



<210> 275 

<211> 1333 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1333) 

<223> FRXA00536 

<400> 275 

cggcgggtcc cagaggtctt aacacgaccg gcatcccgtc gcggagtttg gtgttgccgg 60 

tcgtggaccc acccaaaact ttttaagaag gttgaacaca atg tct cct aac gat 115 

Met Ser Pro Asn Asp 
1 5 

gca ttc ate tec gca cct gee aag ate gaa ace cca gtt ggg cct cgc 163 
Ala Phe lie Ser Ala Pro Ala Lys He Glu Thr Pro Val Gly Pro Arg 

10 15 20 
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aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cca 211 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 

25 30 35 

gtt aac cgc tac atg cct ttc gag gtt gag gta gaa gat att tct ctg 259 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp lie Ser Leu 
40 45 50 

ccg gac cgc act tgg cca gat aaa aaa ate acc gtt gca cct cag tgg 307 
Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr Val Ala Pro Gin Trp 
55 60 65 

tgt get gtt gac ctg cgt gac ggc aac cag get ctg att gat ccg atg 355 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu He Asp Pro Met 
70 75 80 85 

tct cct gag cgt aag cgc cgc atg ttt gag ctg ctg gtt cag atg ggc 403 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 

90 95 100 

ttc aaa gaa ate gag gtc ggt ttc cct tea get tec cag act gat ttt 451 
Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 

105 HO 115 

gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gac gat gtc 499 
Asp Phe Val Arg Glu He He Glu Lys Gly Met He Pro Asp Asp Val 
120 125 130 

acc att cag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 547 
Thr He Gin Val Leu Val Gin Ala Arg Glu His Leu He Arg Arg Thr 
135 140 145 

ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg cac ttc tac aac 595 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He Val His Phe Tyr Asn 
150 155 160 165 

tec acc tec ate ctg cag cgc aac gtg gtg ttc cgc atg gac aag gtg 643 
Ser Thr Ser He Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 

170 175 180 

cag gtg aag aag ctg get acc gat gee get gaa eta ate aag acc ate 691 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu He Lys Thr He 

185 190 195 

get cag gat tac cca gac acc aac tgg cgc tgg cag tac tec cct gag 739 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 .210 

tec ttc acc ggc act gag gtt gag tac gee aag gaa gtt gtg gac gca 787 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 220 225 

gtt gtt gag gtc atg gat cca act cct gag aac cca atg ate ate aac 835 
Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met He He Asn 
230 235 240 245 

ctg cct tec acc gtt gag atg ate acc cct aac gtt tac gca gac tec 883 
Leu Pro Ser Thr Val Glu Met He Thr Pro Asn Val Tyr Ala Asp Ser 

250 255 260 

att gaa tgg atg cac cgc aat eta aac cgt cgt gat tec att ate ctg 931 
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He Glu Trp Met His 

265 

tec ctg cac ccg cac 
Ser Leu His Pro His 
280 

ctg ggc tac atg get 
1027 

Leu Gly Tyr Met Ala 
295 

aac ggc gag cgc ace 
1075 

Asn Gly Glu Arg Thr 
310 

atg ctg ace cag ggc 
1123 

Met Leu Thr Gin Gly 

330 

cag ate cgc age acc 
1171 

Gin He Arg Ser Thr 

345 

cgc cac cca tac ggc 
1219 

Arg His Pro Tyr Gly 
360 

cac cag gac get gtg 
1267 

His Gin Asp Ala Val 
375 

cag cca ggt get age 
1315 

Gin Pro Gly Ala Ser 
390 

acc gaa tgg gag gtt 
1333 

Thr Glu Trp Glu Val 

410 



Arg Asn Leu Asn Arg Arg 

270 

aat gac cgt ggc acc ggc 
Asn Asp Arg Gly Thr Gly 
285 

ggc get gac cgc ate gaa 

Gly Ala Asp Arg He Glu 
300 

ggc aac gtc tgc ctg gtc 

Gly Asn Val Cys Leu Val 
315 320 

gtt gac cct cag ctg gac 

Val Asp Pro Gin Leu Asp 

335 

gtt gaa tac tgc aac cag 

Val Glu Tyr Cys Asn Gin 

350 

ggt gac ctg gtc ttc acc 

Gly Asp Leu Val Phe Thr 
365 

aac aag ggt ctg gac gee 

Asn Lys Gly Leu Asp Ala 
380 

tec act gaa gtt tct tgg 

Ser Thr Glu Val Ser Trp 
395 400 

cct 

Pro 



Asp Ser He lie Leu 
275 

gtt ggc gca get gag 979 
Val Gly Ala Ala Glu 
290 

ggc tgc ctg ttc ggc 

Gly Cys Leu Phe Gly 
305 

acc ctg gca ctg aac 

Thr Leu Ala Leu Asn 

325 

ttc acc gat ata cgc 

Phe Thr Asp lie Arg 

340 

ctg cgc gtt cct gag 

Leu Arg Val Pro Glu 
355 

get ttc tec ggt tec 

Ala Phe Ser Gly Ser 
370 

atg get gee aag gtt 

Met Ala Ala Lys Val 
385 

gag cag ctg cgc gac 

Glu Gin Leu Arg Asp 

405 



<210> 276 
<211> 411 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Ser Pro Asn Asp Ala Phe He Ser Ala Pro Ala Lys He Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glii Gly Gin Pro Ala Trp Asn Lys Gin Arg 

20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
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35 40 45 

Glu Asp lie Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu lie Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 

85 90 95 

Leu Val Gin Met Gly Phe Lys Glu lie Glu Val Gly Phe Pro Ser Ala 

100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu lie lie Glu Lys Gly Met 
115 120 125 

lie Pro Asp Asp Val Thr lie Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu lie Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val lie 
145 150 ^ 155 160 

Val His Phe Tyr Asn Ser Thr Ser lie Leu Gin Arg Asn Val Val Phe 

165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 

180 185 190 

Leu lie Lys Thr lie Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 

Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met lie lie Asn Leu Pro Ser Thr Val Glu Met lie Thr Pro Asn 

245 250 255 

Val Tyr Ala Asp Ser lie Glu Trp Met His Arg Asn Leu Asn Arg Arg 

260 265 270 

Asp Ser lie lie Leu Ser Leu His Pro His Asn Asp Arg Gly Thr Gly 
275 280 285 

Val Gly Ala Ala Glu Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu 
290 295 300 

Gly Cys Leu Phe Gly Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val 
305 310 315 320 

Thr Leu Ala Leu Asn Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp 

325 330 335 

Phe Thr Asp He Arg Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin 

340 345 350 

Leu Arg Val Pro Glu Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr 
355 360 365 
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Ala Phe Ser Gly Ser His Gin Asp Ala 
370 375 

Met Ala Ala Lys Val Gin Pro Gly Ala 
385 390 

Glu Gin Leu Arg Asp Thr Glu Trp Glu 

405 
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Val Asn Lys Gly Leu Asp Ala 
380 

Ser Ser Thr Glu Val Ser Trp 
395 400 

Val Pro 
410 



<210> 277 
<211> 714 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (691) 

<223> RXN02965 

<400> 277 

caggaggccg cacccacctg gtatccccag cagtcgcagc cgccaccgaa tccgcggacc 60 

ctgtcctcac ctgcagatat ctaaggaagg ctagaaaaca atg gaa aaa ttt acc 115 

Met Glu Lys Phe Thr 
1 5 

acc tac acc ggc gtt ggc gtt cca ctg cag cga tec aac gtg gac acc 163 
Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg Ser Asn Val Asp Thr 

10 15 20 

gac cag ate ate cca gee gtc tac etc aag cgc gtc acc egg acc ggc 211 
Asp Gin lie lie Pro Ala Val Tyr Leu Lys Arg Val Thr Arg Thr Gly 

25 30 35 

ttc gaa gac gga ctg ttt tec aac tgg cgc caa aac gac ccc aac ttt 259 
Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin Asn Asp Pro Asn Phe 
40 45 50 

gtc etc aac acc gac acc tac aag aac ggc tec gtt etc gta gca ggc 307 
Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser Val Leu Val Ala Gly 
55 60 65 

cct gac ttt ggc acc ggc tec tec cgc gag cac gee gtc tgg gca etc 355 
Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His Ala Val Trp Ala Leu 
70 75 80 - 85 



atg gac tac ggc ttc cgc get gtc ttc tec tea cga ttc gee gac ate 
Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser Arg Phe Ala Asp lie 

90 95 100 



403 



ttc cgc ggc aac tec gga aaa gcg ggc atg etc acc ggc ate atg gaa 451 
Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu Thr Gly lie Met Glu 

105 110 115 

cag tec gac ate gaa ctt ctg tgg aag etc atg gaa caa acc cca ggc 499 
Gin Ser Asp lie Glu Leu Leii Trp Lys Leu Met Glu Gin Thr Pro Gly 
120 125 130 

etc gaa ctg acc gtg aac ctg gaa aag cag ate gtc acc gca ggc gac 547 
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Leu Glu Leu Thr Val Asn Leu Glu Lys 
135 140 

gta gtg ate age ttc gaa gtt gac ccc 
Val Val lie Ser Phe Glu Val Asp Pro 
150 155 

gaa ggc etc gac gac get ggc ctg acc 
Glu Gly Leu Asp Asp Ala Gly Leu Thr 

170 

gaa gac tac gag get aag cgc cct gcg 
Glu Asp Tyr Glu Ala Lys Arg Pro Ala 

185 190 

taagtttcag tetgatageg aaa 



Gin He Val Thr Ala Gly Asp 
145 

tac ate cgc tgg cgt ttg atg 595 
Tyr He Arg Trp Arg Leu Met 
160 165 

ctg cgc aag etc gat gaa att 643 
Leu Arg Lys Leu Asp Glu He 
175 180 

ttt aag cca cgc act aac get 691 
Phe Lys Pro Arg Thr Asn Ala 

195 

714 



<210> 278 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Met Glu Lys Phe Thr Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg 
15 10 15 

Ser Asn Val Asp Thr Asp Gin He He Pro Ala Val Tyr Leu Lys Arg 

20 25 30 

Val Thr Arg Thr Gly Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin 
35 40 45 

Asn Asp Pro Asn Phe Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser 
50 55 60 

Val Leu Val Ala Gly Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His 
65 70 75 80 

Ala Val Trp Ala Leu Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser 

85 90 95 

Arg Phe Ala Asp He Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu 

100 105 HO 

Thr Gly He Met Glu Gin Ser Asp He Glu Leu Leu Trp Lys Leu Met 
115 120 125 

Glu Gin Thr Pro Gly Leu Glu Leu Thr Val Asn Leu Glu Lys Gin He 
130 135 140 

Val Thr Ala Gly Asp Val Val He Ser Phe Glu Val Asp Pro Tyr He 
145 150 155 160 

Arg Trp Arg Leu Met Glu Gly Leu Asp Asp Ala Gly Leu Thr Leu Arg 

165 170 175 

Lys Leu Asp Glu He Glu Asp Tyr Glu Ala Lys Arg Pro Ala Phe Lys 

180 185 190 

Pro Arg Thr Asn Ala 
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<210> 279 

<211> 936 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXN01929 

<400> 279 

aaaatttgac tccataacga gaacttaatc gagcaacacc cctgaacagt gaatcaaatc 60 

ggaatttatt tattctgagc tggtcatcac atctatactc atg ccc atg tea ggc 115 

Met Pro Met Ser Gly 
1 5 

att gat gca aag aaa ate cgc ace cgt cat ttc cgc gaa get aaa gta 163 
lie Asp Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu Ala Lys Val 

10 15 20 

aac ggc cag aaa gtt teg gtt etc ace age tat gat gcg ctt teg gcg 211 
Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala 

25 30 35 

cgc att ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec 259 
Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser 
40 45 50 

get gec aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg 307 
Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser He Thr Leu 
55 60 65 

gat gag atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt 355 
Asp Glu Met He Val Leu Ala Lys Ala Val Thr He Ala Thr Lys Arg 
70 75 80 85 

gcg ctt gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca 403 
Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro 

90 95 100 

aat cag gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg 451 
Asn Gin Ala Val Glu Ser Ala He Arg Val Met Arg Glu Thr Gly Ala 

105 110 „ 115 

get gcg gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga 499 
Ala Ala Val Lys He Glu Gly Gly Val Glu He Ala Gin Thr He Arg 
120 125 130 

cgc att gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc 547 
Arg He Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr 
135 140 145 

ccg cag tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc 595 
Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly 
150 155 160 165 

gcg agt tct gga aag etc ate gee gat gee cgc gcg ttg gag cag gcg 643 
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Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala 

170 175 180 

ggt gcg ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc 691 
Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg 

185 190 195 

gag gtt acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc 739 
Glu Val Thr Glu Asp Leu Ser He Thr Thr He Gly He Gly Ala Gly 
200 205 210 

aat ggc aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc 787 
Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu 
215 220 225 

aac cgc ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc 835 
Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly 
230 235 240 245 

gat tec ttg cac gac gee gcg cag gee tac ate gee gat ate cac gcg 883 
Asp Ser Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala 

250 255 260 

ggt acc ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca 933 
Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 

265 270 



aag 



<210> 280 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Pro Met Ser Gly He Asp Ala Lys Lys He Arg Thr Arg His Phe 
15 10 15 

Arg Glu Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr 

20 25 30 

Asp Ala Leu Ser Ala Arg He Phe Asp Glu Ala Gly Val Asp Met Leu 
35 40 45 

Leu Val Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr 
50 55 60 - 

Leu Ser He Thr Leu Asp Glu Met He Val Leu Ala Lys Ala Val Thr 
65 70 75 80 

He Ala Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr 

85 90 95 

Tyr Glu Val Ser Pro Asn Gin Ala Val Glu Ser Ala He Arg Val Met 

100 105 HO 

Arg Glu Thr Gly Ala Ala Ala Val Lys He Glu Gly Gly Val Glu He 
115 120 125 

Ala Gin Thr He Arg Arg He Val Asp Ala Gly He Pro Val Val Gly 
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130 

His lie Gly Tyr 
145 

Val Gin Gly Arg 



Ala Leu Glu Gin 

180 

Ala Glu Ala Ala 
195 

Gly lie Gly Ala 
210 

Asp Ala Phe Gly 
225 

Tyr Ala Thr Leu 



Ala Asp lie His 

260 



135 

Thr Pro Gin Ser 
150 

Gly Ala Ser Ser 
165 

Ala Gly Ala Phe 



Arg Glu Val Thr 

200 

Gly Asn Gly Thr 
215 

Leu Asn Arg Gly 
230 

Gly Asp Ser Leu 
245 

Ala Gly Thr Phe 



140 

Glu His Ser Leu 
155 

Gly Lys Leu lie 
170 

Ala Val Val Leu 
185 

Glu Asp Leu Ser 



Asp Gly Gin Val 

220 

Lys Lys Pro Arg 
235 

His Asp Ala Ala 
250 

Pro Gly Glu Ala 
265 



Gly Gly His Val 

160 

Ala Asp Ala Arg 
175 

Glu Met Val Pro 
190 

lie Thr Thr lie 
205 

Leu Val Trp Gin 



Phe Val Arg Glu 

240 

Gin Ala Tyr lie 
255 

Glu Ser Phe 
270 



<210> 281 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> FRXA01929 

<400> 281 

tgactccata acgagaactt aatcgagcaa cacccctgaa cagtgaatca aatcggaatt 60 

tatttattct gagctggtca tcacatctat actcatgccc atg tea ggc att gat 115 

Met Ser Gly lie Asp 
1 5 

gca aag aaa ate cgc acc cgt cat ttc cgc gaa get aaa gta aac ggc 163 
Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu Ala Lys Val Asn Gly 

10 15 - 20 

cag aaa gtt teg gtt etc acc age tat gat gcg ctt teg gcg cgc att 211 
Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala Arg lie 

25 30 35 

ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec get gee 259 
Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser Ala Ala 
40 45 50 

aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg gat gag 307 
Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser lie Thr Leu Asp Glu 
55 60 65 

atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt gcg ctt 355 
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Met lie Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg Ala Leu 
70 75 80 85 

gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca aat cag 403 
Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro Asn Gin 

90 95 100 

gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg get gcg 451 
Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala Ala Ala 

105 110 115 

gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga cgc att 499 
Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr lie Arg Arg lie 
120 125 130 

gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc ccg cag 547 
Val Asp Ala Gly lie Pro Val Val Gly His lie Gly Tyr Thr Pro Gin 
135 140 145 

tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc gcg agt 595 
Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly Ala Ser 
150 155 160 165 

tct gga aag etc ate gee gat gee cgc gcg ttg gag cag gcg ggt gcg 643 
Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu Glu Gin Ala Gly Ala 

170 175 180 

ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc gag gtt 691 
Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg Glu Val 

185 190 195 

acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc aat ggc 739 
Thr Glu Asp Leu Ser He Thr Thr He Gly He Gly Ala Gly Asn Gly 
200 205 210 

aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc aac cgc 787 
Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu Asn Arg 
215 220 225 

ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc gat tec 835 
Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly Asp Ser 
230 235 240 245 

ttg cac gac gee gcg cag gee tac ate gee gat ate cac gcg ggt acc 883 
Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala Gly Thr 

250 255 260 

ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca aag 930 
Phe Pro Gly Glu Ala Glu Ser Phe 

265 



<210> 282 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Met Ser Gly He Asp Ala Lys Lys He Arg Thr Arg His Phe Arg Glu 
15 10 15 
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Ala Lys Val Asn 

20 

Leu Ser Ala Arg 
35 

Gly Asp Ser Ala 
50 

lie Thr Leu Asp 
65 

Thr Lys Arg Ala 



Val Ser Pro Asn 

100 

Thr Gly Ala Ala 
115 

Thr lie Arg Arg 
130 

Gly Tyr Thr Pro 
145 

Gly Arg Gly Ala 



Glu Gin Ala Gly 

180 

Ala Ala Arg Glu 
195 

Gly Ala Gly Asn 
210 

Phe Gly Leu Asn 
225 

Thr Leu Gly Asp 



lie His Ala Gly 

260 



Gly Gin Lys Val 



lie Phe Asp Glu 

40 

Ala Asn Val Val 
55 

Glu Met lie Val 
70 

Leu Val Val Val 
85 

Gin Ala Val Glu 



Ala Val Lys lie 

120 

lie Val Asp Ala 
135 

Gin Ser Glu His 
150 

Ser Ser Gly Lys 
165 

Ala Phe Ala Val 



Val Thr Glu Asp 

200 

Gly Thr Asp Gly 
215 

Arg Gly Lys Lys 
230 

Ser Leu His Asp 
245 

Thr Phe Pro Gly 



Ser Val Leu Thr 
25 

Ala Gly Val Asp 



Leu Gly Arg Asp 

60 

Leu Ala Lys Ala 
75 

Asp Leu Pro Phe 
90 

Ser Ala lie Arg 
105 

Glu Gly Gly Val 



Gly lie Pro Val 

140 

Ser Leu Gly Gly 
155 

Leu lie Ala Asp 
170 

Val Leu Glu Met 
185 

Leu Ser He Thr 



Gin Val Leu Val 

220 

Pro Arg Phe Val 
235 

Ala Ala Gin Ala 
250 

Glu Ala Glu Ser 
265 



Ser Tyr Asp Ala 
30 

Met Leu Leu Val 
45 

Thr Thr Leu Ser 



Val Thr He Ala 

80 

Gly Thr Tyr Glu 
95 

Val Met Arg Glu 
110 

Glu He Ala Gin 
125 

Val Gly His He 



His Val Val Gin 

160 

Ala Arg Ala Leu 
175 

Val Pro Ala Glu 
190 

Thr He Gly He 
205 

Trp Gin Asp Ala 



Arg Glu Tyr Ala 

240 

Tyr He Ala Asp 
255 

Phe 



<210> 283 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXN01420 

<400> 283 

cgaagttcac gactacaggc attacctggg tgctgatttt gcgcgagtaa agctgtggct 60 
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gcggaatgcg ctgctcatcc acacgtggaa tcctgattgg gtg acg ctg ggt gga 115 

Val Thr Leu Gly Gly 
1 5 

ttg aat gta cca teg tgg teg ctg ggc gcg gaa atg ctg ttc tac ctg 163 
Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu Met Leu Phe Tyr Leu 

10 15 20 

acg ttc ccg ctg ttt att ccg tta gtg cgc aaa gtg aag ggc gtg ggc 211 
Thr Phe Pro Leu Phe lie Pro Leu Val Arg Lys Val Lys Gly Val Gly 

25 30 35 

aac tgg tgg gca ttt ggc ate ace ttt gec gtg age ctg gcg ctg att 259 
Asn Trp Trp Ala Phe Gly He Thr Phe Ala Val Ser Leu Ala Leu He 
40 45 50 

aca gtg att cac ttt tat gcg gac gga cca aag ggg att gag aac ttc 307 
Thr Val He His Phe Tyr Ala Asp Gly Pro Lys Gly He Glu Asn Phe 
55 60 65 

ttt gtt cct cgc ctg tgg gac ace aat gtg tea ccg gtc gcg gaa gtt 355 
Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser Pro Val Ala Glu Val 
70 75 80 85 

cac gec gat cca gtg tgg ttt atg cag gaa gaa att ccc gtg ctg gaa 403 
His Ala Asp Pro Val Trp Phe Met Gin Glu Glu He Pro Val Leu Glu 

90 95 100 

tct tac tgg ctg tct tac tac ttc ccg ctg acc aga etc ate gag ttc 451 
Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr Arg Leu He Glu Phe 

105 HO H5 

tac etc ggt gtg ttt ggc gcg aag ctg gtt get gaa ggc atg ttt aaa 499 
Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala Glu Gly Met Phe Lys 
120 125 130 

aac acc aac ate acc ate ccg ctg ate gca ctg get gtt tct ttt gtt 547 
Asn Thr Asn He Thr He Pro Leu He Ala Leu Ala Val Ser Phe Val 
135 140 145 

get act tgg ttt gtg cca ctg gca ttc aag atg tct gtc ate atg tec 595 
Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met Ser Val He Met Ser 
150 155 160 165 

ctg cca atg get ttt gtt gtg gca acg ctt gcg gtg aga gac att gaa 643 
Leu Pro Met Ala Phe Val Val Ala Thr Leu Ala Val Arg Asp He Glu 

170 175 180 

ggc aag agt ggg gaa ate gec teg cct cgc gca gtt ttg ttg ggt aat 691 
Gly Lys Ser Gly Glu He Ala Ser Pro Arg Ala Val Leu Leu Gly Asn 

185 190 195 

att tec ttt gee ttc tac atg gtg caa ttc ccc gtc atg gtg ttt gtg 739 
lie Ser Phe Ala Phe Tyr Met Val Gin Phe Pro Val Met Val Phe Val 
200 205 210 

cag cgc tat ttc att get ggc aaa gaa tac ggc ttc ctt ggc tgg gca 787 
Gin Arg Tyr Phe He Ala Gly Lys Glu Tyr Gly Phe Leu Gly Trp Ala 
215 220 225 
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ttc tat gca gtg gtg tgt ttc ate gtg teg gtc att etc gcg tgg gtg 835 
Phe Tyr Ala Val Val Cys Phe lie Val Ser Val lie Leu Ala Trp Val 
230 235 240 245 

ctg ttt ace ttc gtt gat gat cct ttg atg aag gee acg gcg cgc aag 883 
Leu Phe Thr Phe Val Asp Asp Pro Leu Met Lys Ala Thr Ala Arg Lys 

250 255 260 

aag ggg agt agg cgc ttg aag cag tec aat att ttg gtc cgt gac ctg 931 
Lys Gly Ser Arg Arg Leu Lys Gin Ser Asn lie Leu Val Arg Asp Leu 

265 270 275 

aaa gtt etc ttc ggc aaa age ccc gaa aag ccg tta aaa gtt gag act 979 
Lys Val Leu Phe Gly Lys Ser Pro Glu Lys Pro Leu Lys Val Glu Thr 
280 285 290 

cgc get gag aat etc aca gaa aac tec gaa get ccc get aag gta get 
1027 

Arg Ala Glu Asn Leu Thr Glu Asn Ser Glu Ala Pro Ala Lys Val Ala 
295 300 305 

ace gga ate aaa tct tagggaagga aaacatatgg eta 
1065 

Thr Gly lie Lys Ser 
310 



<210> 284 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Val Thr Leu Gly Gly Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu 
1 5 10 15 

Met Leu Phe Tyr Leu Thr Phe Pro Leu Phe lie Pro Leu Val Arg Lys 

20 25 30 

Val Lys Gly Val Gly Asn Trp Trp Ala Phe Gly lie Thr Phe Ala Val 
35 40 45 

Ser Leu Ala Leu He Thr Val He His Phe Tyr Ala Asp Gly Pro Lys 
50 55 60 

Gly He Glu Asn Phe Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser 
65 70 75 80 

Pro Val Ala Glu Val His Ala Asp Pro Val Trp Phe Met Gin Glu Glu 

85 90 95 

He Pro Val Leu Glu Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr 

100 105 110 

Arg Leu He Glu Phe Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala 
115 120 125 

Glu Gly Met Phe Lys Asn Thr Asn He Thr He Pro Leu He Ala Leu 
130 135 140 

Ala Val Ser Phe Val Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met 
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145 

Ser Val lie Met 



Val Arg Asp lie 

180 

Val Leu Leu Gly 
195 

Val Met Val Phe 
210 

Phe Leu Gly Trp 
225 

lie Leu Ala Trp 



Ala Thr Ala Arg 

260 

Leu Val Arg Asp 
275 

Leu Lys Val Glu 
290 

Pro Ala Lys Val 
305 



150 

Ser Leu Pro Met 
165 

Glu Gly Lys Ser 



Asn lie Ser Phe 

200 

Val Gin Arg Tyr 
215 

Ala Phe Tyr Ala 
230 

Val Leu Phe Thr 
245 

Lys Lys Gly Ser 



Leu Lys Val Leu 

280 

Thr Arg Ala Glu 
295 

Ala Thr Gly lie 
310 



155 

Ala Phe Val Val 
170 

Gly Glu lie Ala 
185 

Ala Phe Tyr Met 



Phe He Ala Gly 

220 

Val Val Cys Phe 
235 

Phe Val Asp Asp 
250 

Arg Arg Leu Lys 
265 

Phe Gly Lys Ser 



Asn Leu Thr Glu 

300 

Lys Ser 



160 

Ala Thr Leu Ala 
175 

Ser Pro Arg Ala 
190 

Val Gin Phe Pro 
205 

Lys Glu Tyr Gly 



He Val Ser Val 

240 

Pro Leu Met Lys 
255 

Gin Ser Asn He 
270 

Pro Glu Lys Pro 
285 

Asn Ser Glu Ala 



<210> 285 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .'. (1114) 
<223> RXS01145 

<400> 285 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg .get att gaa ctg 115 

Met Ala He Glu Leu 
1 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He Gin Gly Arg Lys Val 

10 15 20 

gee ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala He Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 

25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 so 
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tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac acc 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tec cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 

90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 

105 110 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 
120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate gca gtc gac cag gac cca acc gga acc gca cag get ctg 595 
Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly Thr Ala Gin Ala Leu 
150 155 160 165 

acc ctg tec tac gca gca gca ate ggt ggc gca cgc gca ggc gtt ate 643 
Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala Arg Ala Gly Val lie 

170 175 180 

cca acc acc ttc gaa get gag acc gtc acc gac etc ttc ggc gag cag 691 
Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp Leu Phe Gly Glu Gin 

185 190 195 

get gtt etc tgc ggt ggc acc gag gaa ctg gtc aag gtt ggc ttc gag 739 
Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val Lys Val Gly Phe Glu 
200 205 210 

gtt etc acc gaa get ggc tac gag cca gag atg gca tac ttc gag gtt 787 
Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met Ala Tyr Phe Glu Val 
215 220 225 

ctt cac gag etc aag etc ate gtt gac etc atg ttc gaa ggt ggc ate 835 
Leu His Glu Leu Lys Leu lie Val Asp Leu Met Phe Glu Gly Gly lie 
230 235 240 245 

age aac atg aac tac tct gtt tct gac acc get gag ttc ggt ggc tac 883 
Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly Tyr 

250 255 260 

etc tec ggc cca cgc gtc ate gat gca gac acc aag tec cgc atg aag 931 
Leu Ser Gly Pro Arg Val lie Asp Ala Asp Thr Lys Ser Arg Met Lys 

265 270 275 

gac ate ctg acc gat ate cag gac ggc acc ttc acc aag cgc etc ate 979 
Asp lie Leu Thr Asp lie Gin Asp Gly Thr Phe Thr Lys Arg Leu lie 
280 285 290 
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gca aac gtt gag aac ggc aac acc gag ctt gag ggc ctt cgt get tec 
1027 

Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu Gly Leu Arg Ala Ser 
295 300 305 

tac aac aac cac cca ate gag gag acc ggc get aag etc cgc gac etc 
1075 

Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala Lys Leu Arg Asp Leu 
310 315 320 325 

atg age tgg gtc aag gtt gac get cgc gca gaa acc get taagtttcac 
1124 

Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu Thr Ala 

330 335 

ccctttgacg get 
1137 



<210> 286 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 HO 

He His Phe Asp Leu He Lys Pro Ala Asp Asp lie Xle Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 

165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 
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Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 
195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
210 215 220 

Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu lie Val Asp Leu Met 
225 230 235 240 

Phe Glu Gly Gly lie Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 

245 250 255 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val lie Asp Ala Asp Thr 

260 265 270 

Lys Ser Arg Met Lys Asp lie Leu Thr Asp lie Gin Asp Gly Thr Phe 
275 280 285 

Thr Lys Arg Leu lie Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 
290 295 300 

Gly Leu Arg Ala Ser Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala 
305 310 315 320 

Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 

325 330 335 

Thr Ala 



<210> 287 
<211> 556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> FRXA01145 

<400> 287 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala lie Glu Leu 
1 _ 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 

10 15 20 

gee ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala He Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 

25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 50 

tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
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Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac ace 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tec cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 

90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 

105 HO 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 
120 125 130 * 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate 556 

Cys Leu lie 

150 



<210> 288 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

lie His Phe Asp Leu lie Lys Pro Ala Asp Asp lie lie Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 



421 





WO 01/00843 PCT/IB00/00923 



Gly Lys Gly Val Pro Cys Leu lie 
145 150 



<210> 289 
<211> 1350 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1327) 
<223> RXA02375 

<400> 289 

cttttcaggt ctacgtgtat acgatggtaa cgctatgaat gatacgcaga acacacctga 60 

aagcgttcga ttacgggata atctcccaac gccaacccaa atg gcg ccg gtg aca 115 

Met Ala Pro Val Thr 
1 5 

ggg ctt cct gtc acc ccc tac age cag gaa gca age ate ggt gcg age 163 
Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala Ser lie Gly Ala Ser 

10 15 20 

ttc ccg gca gtg gat ccg gac acc aaa gac age gee gca tac gga cat 211 
Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser Ala Ala Tyr Gly His 

25 30 35 

gaa tec gga atg cgt gag cgc ate tec aac get aag cga gtg gtg gtg 259 
Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala Lys Arg Val Val Val 
40 45 50 

aaa att ggt teg tec tea ttg act aac gat gag gac gga cac acc gtc 307 
Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu Asp Gly His Thr Val 
55 60 65 

gat ccc aac cgc ate aac act att gtc aat gee ttg caa gca cgc atg 355 
Asp Pro Asn Arg lie Asn Thr lie Val Asn Ala Leu Gin Ala Arg Met 
70 75 80 85 

gaa get ggc teg gac etc ate gtt gtg tec tct ggc gca gtg gee gcg 403 
Glu Ala Gly Ser Asp Leu lie Val Val Ser Ser Gly Ala Val Ala Ala 

90 95 100 

gga atg gec ccg ctt gga ttg age acc egg ccc acg gaa ttg gca gtc 451 
Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro Thr £lu Leu Ala Val 

105 110 115 

aag cag get gca gca gca gtg ggg caa gtt cac etc atg cac cag tgg 499 
Lys Gin Ala Ala Ala Ala Val Gly Gin Val His Leu Met His Gin Trp 
120 125 130 

gga cgt tct ttt gee egg tat ggt cgc ccc ate ggc cag gtg ctt ctt 547 
Gly Arg Ser Phe Ala Arg Tyr Gly Arg Pro lie Gly Gin Val Leu Leu 
135 140 145 

acc gca get gat gca gga aag cgt gat cgt gcg agg aat gcg cag cgt 595 
Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala Arg Asn Ala Gin Arg 
150 155 160 165 
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acc ate gac aag ctg cgc att ttg ggc gcg gtt cct ate gtc aat gaa 643 
Thr lie Asp Lys Leu Arg lie Leu Gly Ala Val Pro He Val Asn Glu 

170 175 180 

aat gac acc gtg gca acc acc ggt gtg aat ttt ggt gac aac gac cga 691 
Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe Gly Asp Asn Asp Arg 

185 190 195 

ctt get gca att gtg gcg cac ctg gtg teg get gat get ttg gtg ctg 739 
Leu Ala Ala He Val Ala His Leu Val Ser Ala Asp Ala Leu Val Leu 
200 205 210 

etc agt gac gtg gat gga ctt ttt gat aaa aac cct act gat ccc acc 787 
Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn Pro Thr Asp Pro Thr 
215 220 225 

gcg aag ttt att tec gag gtt cgt gac ggc aat gat ttg aaa ggt gtc 835 
Ala Lys Phe He Ser Glu Val Arg Asp Gly Asn Asp Leu Lys Gly Val 
230 235 240 245 

att gec ggc gac ggc gga aaa gtg ggc acc ggt ggc atg gca tea aag 883 
He Ala Gly Asp Gly Gly Lys Val Gly Thr Gly Gly Met Ala Ser Lys 

250 255 260 

gtg tct get gca cgt ttg get tec cga agt ggc gtg cct gtg ctg ttg 931 
Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly Val Pro Val Leu Leu 

265 270 275 

acc tct gcg gca aac att ggc cca gca ctg gaa gac gee cag gtg ggc 979 
Thr Ser Ala Ala Asn He Gly Pro Ala Leu Glu Asp Ala Gin Val Gly 
280 285 290 

act gta ttc cac ccc aag gac aac cgc etc tec gcg tgg aag ttc tgg 
1027 

Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser Ala Trp Lys Phe Trp 
295 300 305 

get ttg tat gee gca gat act gca gga aag ate cga etc gat gac ggc 
1075 

Ala Leu Tyr Ala Ala Asp Thr Ala Gly Lys lie Arg Leu Asp Asp Gly 
310 315 320 325 

gcg gtg gaa gca gtg acc tec ggt ggt aaa tct ttg ctg get gtg ggc 
1123 

Ala Val Glu Ala Val Thr Ser Gly Gly Lys Ser Leu Leu Ala Val Gly 

330 335 340 

att act gaa ate att ggt gat ttc cag cag ggt gag ate gtg gag ate 
1171 

lie Thr Glu lie lie Gly Asp Phe Gin Gin Gly Glu lie Val Glu He 

345 350 355 

ttg gga cct gee ggc caa ate ate ggg cga ggc gag gtg tec tac gat 
1219 

Leu Gly Pro Ala Gly Gin He lie Gly Arg Gly Glu Val Ser Tyr Asp 
360 365 370 

tct gat acc ttg caa tea atg gtt ggt atg caa acg cag gac ctt cca 
1267 

Ser Asp Thr Leu Gin Ser Met Val Gly Met Gin Thr Gin Asp Leu Pro 
375 380 385 
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gat ggc atg cag cgc ccg gta gtg cat gca gat tat ctg tec aac tac 
1315 

Asp Gly Met Gin Arg Pro Val Val His Ala Asp Tyr Leu Ser Asn Tyr 
390 395 400 405 

gec age cgc gcg taaagegegg gcctgctggt ggc 
1350 

Ala Ser Arg Ala 



<210> 290 
<211> 409 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met Ala Pro Val Thr Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala 
15 10 15 

Ser lie Gly Ala Ser Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser 

20 25 30 

Ala Ala Tyr Gly His Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala 
35 40 45 

Lys Arg Val Val Val Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu 
50 55 60 

Asp Gly His Thr Val Asp Pro Asn Arg He Asn Thr He Val Asn Ala 
65 70 75 80 

Leu Gin Ala Arg Met Glu Ala Gly Ser Asp Leu He Val Val Ser Ser 

85 90 95 

Gly Ala Val Ala Ala Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro 

100 105 110 

Thr Glu Leu Ala Val Lys Gin Ala Ala Ala Ala Val Gly Gin Val His 
115 120 125 

Leu Met His Gin Trp Gly Arg Ser Phe Ala Arg Tyr Gly Arg Pro lie 
130 135 140 

Gly Gin Val Leu Leu Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala 
145 150 155 - 160 

Arg Asn Ala Gin Arg Thr He Asp Lys Leu Arg He Leu Gly Ala Val 

165 170' 175 

Pro He Val Asn Glu Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe 

180 185 190 

r 

Gly Asp Asn Asp Arg Leu Ala Ala He Val Ala His Leu Val Ser Ala 
195 200 205 

Asp Ala Leu Val Leu Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn 
210 215 220 

Pro Thr Asp Pro Thr Ala Lys Phe He Ser Glu Val Arg Asp Gly Asn 
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225 230 235 240 

Asp Leu Lys Gly Val He Ala Gly Asp Gly Gly Lys Val Gly Thr Gly 

245 250 255 

Gly Met Ala Ser Lys Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly 

260 265 270 

Val Pro Val Leu Leu Thr Ser Ala Ala Asn He Gly Pro Ala Leu Glu 
275 280 285 

Asp Ala Gin Val Gly Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser 
290 295 300 

Ala Trp Lys Phe Trp Ala Leu Tyr Ala Ala Asp Thr Ala Gly Lys He 
305 310 315 320 

Arg Leu Asp Asp Gly Ala Val Glu Ala Val Thr Ser Gly Gly Lys Ser 

325 330 335 

Leu Leu Ala Val Gly He Thr Glu He He Gly Asp Phe Gin Gin Gly 

340 345 350 

Glu He Val Glu He Leu Gly Pro Ala Gly Gin He He Gly Arg Gly 
355 360 365 

Glu Val Ser Tyr Asp Ser Asp Thr Leu Gin Ser Met Val Gly Met Gin 
370 375 380 

Thr Gin Asp Leu Pro Asp Gly Met Gin Arg Pro Val Val His Ala Asp 
385 390 395 400 

Tyr Leu Ser Asn Tyr Ala Ser Arg Ala 

405 



<210> 291 . 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1396) 

<223> RXN02382 

<400> 291 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 

eta act gat gac caa att cgc gac aat gag egg acc gaa gtt eta get 163 
Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 

10 15 20 

aaa gca act gca get aag aac ate gtc ccg gat att gca gtg ttg ggc 211 
Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp He Ala Val Leu Gly 

25 30 35 
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acc gga ccg aag aac gca ate ctg cgt gcg gcg gca gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gca cgc age gca gaa ate ate gaa gee aac get tec gat ate gaa gcg 307 
Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala Ser Asp lie Glu Ala 
55 60 65 

ggt cgc gca aac ggc atg gaa gaa tec atg att gat cgc ctt gec ctt 355 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met lie Asp Arg Leu Ala Leu 
70 75 80 85 

gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc cag gtt get 403 
Asp Glu Ser Arg lie Glu Gly lie Ala Gly Gly Leu Arg Gin Val Ala 

90 95 100 

ggc ctg acc gac cca gtg ggt gaa gta ctg cgc gga cat gtc atg gaa 451 
Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 

105 110 115 

aac ggc att cag atg aag cag gtc cgt gtg cct ttg ggc gtg atg ggc 499 
Asn Gly lie Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 
120 125 130 

atg gtc tat gaa gec cgc cct aac gtc acc gtc gac gee ttc ggc ctg 547 
Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tec tec aca get 595 
Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 
150 155 160 165 

gtg cat tec aac acc aag etc gtg gaa ate ctg cag gac gtc etc gag 643 
Val His Ser Asn Thr Lys Leu Val Glu lie Leu Gin Asp Val Leu Glu 

170 175 180 

cgt ttc gag ctg cca cgc gaa acc gtg cag ttg ctg cct tgc caa acc 691 
Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Pro Cys Gin Thr 

185 190 195 

cgc gga tec gtc caa gat ttg ate acc gca cgc ggc etc gtt gac gtg 739 
Arg Gly Ser Val Gin Asp Leu lie Thr Ala Arg Gly Leu Val Asp Val 
200 205 210 

gtc ate cca cgc ggc ggc gca gga eta ate aac gca gtg gtc acc ggt 787 
Val lie Pro Arg Gly Gly Ala Gly Leu lie Asn Ala Val Val Thr Gly 
215 220 225 - 

gcg acc gtg ccc acc att gaa acc ggc acc ggc aac tgc cac ttc tac 835 
Ala Thr Val Pro Thr lie Glu Thr Gly Thr Gly Asn Cys His Phe Tyr 
230 235 240 245 

ate gat gee gaa gee aag ctt gat cag gca ate gec atg gtc ate aac 883 
He Asp Ala Glu Ala Lys Leu Asp Gin Ala He Ala Met Val He Asn 

250 255 260 

ggc aag acc cgc cgc tgc age gtg tgc aac get act gaa acc gcg ctt 931 
Gly Lys Thr Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu 

265 270 275 

etc gac gec gee etc age gac tea gac aag ctt gca gtc gtc cag gcg 979 
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Leu Asp Ala Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala 
280 285 290 

etc cag gaa gca gga gtc aca att cat gga egg gtg gec gaa ttg gaa 
1027 

Leu Gin Glu Ala Gly Val Thr lie His Gly Arg Val Ala Glu Leu Glu 

295 300 305 

gca ttc ggt gca acc gac gtg gtg gaa- gca act gaa act gac tgg gat 
1075 

Ala Phe Gly Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp 
310 315 320 325 

tct gag tac ctg tec ttc gat ate get gtc get gtg gtt gac ggt gtg 
1123 

Ser Glu Tyr Leu Ser Phe Asp He Ala Val Ala Val Val Asp Gly Val 

330 335 340 

gat gga get ctg gca cac ate get aag tac age acc aag cac acc gaa 
1171 

Asp Gly Ala Leu Ala His He Ala Lys Tyr Ser Thr Lys His Thr Glu 

345 350 355 

gcg ate gec acc caa aac att gaa acc get cag cgc ttt gca gat cgc 
1219 

Ala He Ala Thr Gin Asn He Glu Thr Ala Gin Arg Phe Ala Asp Arg 
360 365 370 

gtc gat gca gca gcg gtg atg ata aac gca tec acc gee tac acc gat 
1267 

Val Asp Ala Ala Ala Val Met He Asn Ala Ser Thr Ala Tyr Thr Asp 
375 380 385 

ggg gag cag tac ggc atg ggc gcg gag ate ggc att tec acc cag aaa 
1315 

Gly Glu Gin Tyr Gly Met Gly Ala Glu He Gly He Ser Thr Gin Lys 
390 395 400 405 

ctg cat gca cgt gga cca atg gec ctg cca gag ctg acc tec acc aag 
1363 

Leu His Ala Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys 

410 415 420 

tgg att ctg cag ggc aca gga caa att agg cct taagtttgaa gaagtaatca 
1416 

Trp He Leu Gin Gly Thr Gly Gin He Arg Pro 

425 430 

age 
1419 



<210> 292 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg 
15 10 15 
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Thr Glu Val Leu 

20 

lie Ala Val Leu 
35 

Ala Asp Glu Leu 
50 

Ser Asp lie Glu 
65 

Asp Arg Leu Ala 



Leu Arg Gin Val 

100 

Gly His Val Met 
115 

Leu Gly Val Met 
130 

Asp Ala Phe Gly 
145 

Gly Ser Ser Thr 



Gin Asp Val Leu 

180 

Leu Pro Cys Gin 
195 

Gly Leu Val Asp 
210 

Ala Val Val Thr 
225 

Asn Cys His Phe 



Ala Met Val lie 

260 

Thr Glu Thr Ala 
275 

Ala Val Val Gin 
290 

Val Ala Glu Leu 
305 

Glu Thr Asp Trp 



Val Val Asp Gly 



Ala Lys Ala Thr 



Gly Thr Gly Pro 

40 

Val Ala Arg Ser 
55 

Ala Gly Arg Ala 
70 

Leu Asp Glu Ser 
85 

Ala Gly Leu Thr 



Glu Asn Gly lie 

120 

Gly Met Val Tyr 
135 

Leu Ala Leu Lys 
150 

Ala Val His Ser 
165 

Glu Arg Phe Glu 



Thr Arg Gly Ser 

200 

Val Val lie Pro 
215 

Gly Ala Thr Val 
230 

Tyr lie Asp Ala 
245 

Asn Gly Lys Thr 



Leu Leu Asp Ala 

280 

Ala Leu Gin Glu 
295 

Glu Ala Phe Gly 
310 

Asp Ser Glu Tyr 
325 

Val Asp Gly Ala 



Ala Ala Lys Asn 
25 

Lys Asn Ala lie 



Ala Glu lie lie 

60 

Asn Gly Met Glu 
75 

Arg He Glu Gly 
90 

Asp Pro Val Gly 
105 

Gin Met Lys Gin 



Glu Ala Arg Pro 

140 

Ser Gly Asn Val 
155 

Asn Thr Lys Leu 
170 

Leu Pro Arg Glu 
185 

Val Gin Asp Leu 



Arg Gly Gly Ala 

220 

Pro Thr He Glu 
235 

Glu Ala Lys Leu 
250 

Arg Arg Cys Ser 
265 

Ala Leu Ser Asp 



Ala Gly Val Thr 

300 

Ala Thr Asp Val 
315 

Leu Ser Phe Asp 
330 

Leu Ala His He 



He Val Pro Asp 
30 

Leu Arg Ala Ala 
45 

Glu Ala Asn Ala 



Glu Ser Met He 

80 

He Ala Gly Gly 
95 

Glu Val Leu Arg 
110 

Val Arg Val Pro 
125 



Asn Val Thr Val 



Ala Leu Leu Arg 

160 

Val Glu He Leu 
175 

Thr Val Gin Leu 
190 

He Thr Ala Arg 
205 

Gly Leu He Asn 



Thr Gly Thr Gly 

240 

Asp Gin Ala He 
255 

Val Cys Asn Ala 
270 

Ser Asp Lys Leu 
285 

He His Gly Arg 



Val Glu Ala Thr 

320 

He Ala Val Ala 
335 

Ala Lys Tyr Ser 
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340 

Thr Lys His Thr Glu Ala 
355 

Arg Phe Ala Asp Arg Val 
370 

Thr Ala Tyr Thr Asp Gly 
385 390 

He Ser Thr Gin Lys Leu 

405 

Leu Thr Ser Thr Lys Trp 

420 



345 

He Ala Thr Gin Asn 
360 

Asp Ala Ala Ala Val 
375 

Glu Gin Tyr Gly Met 

395 

His Ala Arg Gly Pro 

410 

He Leu Gin Gly Thr 
425 



350 

He Glu Thr Ala Gin 
365 

Met He Asn Ala Ser 
380 

Gly Ala Glu He Gly 

400 

Met Ala Leu Pro Glu 

415 

Gly Gin He Arg Pro 
430 



<210> 293 
<211> 724 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> FRXA02378 

<400> 293 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 

eta act gat gac caa att cgc gac aat gag egg acc gaa gtt eta get 163 
Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 

10 15 20 

aaa gca act gca get aag aac ate gtc ccg gat att gca gtg ttg ggc 211 
Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp He Ala Val Leu Gly 

25 30 35 

acc gga ccg aag aac gca ate ctg cgt gcg gcg gca -gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala He Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gca cgc age gca gaa ate ate gaa gee aac get tec gat ate gaa gcg 307 
Ala Arg Ser Ala Glu He He Glu Ala Asn Ala Ser Asp He Glu Ala 
55 60 65 

ggt cgc gca aac ggc atg gaa gaa tec atg att gat cgc ctt gec ctt 355 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met He Asp Arg Leu Ala Leu 
70 75 80 85 

gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc cag gtt get 403 
Asp Glu Ser Arg He Glu Gly He Ala Gly Gly Leu Arg Gin Val Ala 

90 95 100 
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ggc ctg acc gac cca gtg ggt gaa gta ctg cgc gga cat gtc atg gaa 451 
Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 

105 110 115 

aac ggc att cag atg aag cag gtc cgt gtg cct ttg ggc gtg atg ggc 499 
Asn Gly lie Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 
120 125 130 

atg gtc tat gaa gcc cgc cct aac gtc acc gtc gac gcc ttc ggc ctg 547 
Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tec tec aca get 595 
Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 
150 155 160 165 

gtg cat tec aac acc aag etc gtg gaa ate ctg cag gac gta etc gag 643 
Val His Ser Asn Thr Lys Leu Val Glu lie Leu Gin Asp Val Leu Glu 

170 175 180 

cgt ttc gag ctg cca cgc gaa acc gtg cag ttg ctg ctt gcc aaa ccc 691 
Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Leu Ala Lys Pro 

185 190 195 

gcg gat ccg tec aag att tgatcacegg aegeg 724 
Ala Asp Pro Ser Lys lie 
200 



<210> 294 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin lie Arg Asp Asn Glu Arg 
15 10 15 

Thr Glu Val Leu Ala Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp 

20 25 30 

He Ala Val Leu Gly Thr Gly Pro Lys Asn Ala He Leu Arg Ala Ala 
35 40 45 

Ala Asp Glu Leu Val Ala Arg Ser Ala Glu He He Glu Ala Asn Ala 
50 55 60 „ 

Ser Asp He Glu Ala Gly Arg Ala Asn Gly Met Glu Glu Ser Met He 
65 70 75 80 

Asp Arg Leu Ala Leu Asp Glu Ser Arg He Glu Gly He Ala Gly Gly 

85 90 95 

Leu Arg Gin Val Ala Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg 

100 105 110 

Gly His Val Met Glu Asn Gly He Gin Met Lys Gin Val Arg Val Pro 
115 120 125 

Leu Gly Val Met Gly Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val 
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Asp Ala Phe Gly 
145 

Gly Ser Ser Thr 



Gin Asp Val Leu 

180 

Leu Leu Ala Lys 
195 



135 

Leu Ala Leu Lys 
150 

Ala Val His Ser 
165 

Glu Arg Phe Glu 



Pro Ala Asp Pro 

200 



140 

Ser Gly Asn Val 
155 

Asn Thr Lys Leu 
170 

Leu Pro Arg Glu 
185 

Ser Lys lie 



Ala Leu Leu Arg 

160 

Val Glu He Leu 
175 

Thr Val Gin Leu 
190 



<210> 295 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> FRXA02382 

<400> 295 

ccc acc att gaa acc ggc acc ggc aac tgc cac ttc tac ate gat gec 48 

Pro Thr He Glu Thr Gly Thr Gly Asn Cys His Phe Tyr He Asp Ala 
1 5 10 15 

gaa gec aag ctt gat cag gca ate gec atg gtc ate aac ggc aag acc 96 
Glu Ala Lys Leu Asp Gin Ala He Ala Met Val He Asn Gly Lys Thr 

20 25 30 

cgc cgc tgc age gtg tgc aac get act gaa acc gcg ctt etc gac gec 144 
Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

gec etc age gac tea gac aag ctt gca gtc gtc cag gcg etc cag gaa 192 
Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

gca gga gtc aca att cat gga egg gtg gec gaa ttg gaa gca ttc ggt 240 
Ala Gly Val Thr He His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

gca acc gac gtg gtg gaa gca act gaa act gac tgg .gat tct gag tac 288 
Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 

85 90 95 

ctg tec ttc gat ate get gtc get gtg gtt gac ggt gtg gat gga get 336 
Leu Ser Phe Asp He Ala Val Ala Val Val Asp Gly Val Asp Gly Ala 

100 105 HO 

ctg gca cac ate get aag tac age acc aag cac acc gaa gcg ate gec 384 
Leu Ala His He Ala Lys Tyr Ser Thr Lys His Thr Glu Ala He Ala 
115 120 125 

acc caa aac att gaa acc get cag cgc ttt gca gat cgc gtc gat gca 432 
Thr Gin Asn He Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 
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gca gcg gtg atg ata aac gca tec acc gec tac acc gat ggg gag cag 480 
Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

tac ggc atg ggc gcg gag ate ggc att tec acc cag aaa ctg cat gca 528 
Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 

165 170 175 

cgt gga cca atg gee ctg cca gag ctg acc tec acc aag tgg att ctg 576 
Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 

180 185 190 

cag ggc aca gga caa att agg cct taagtttgaa gaagtaatca age 623 
Gin Gly Thr Gly Gin lie Arg Pro 
195 200 



<210> 296 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Pro Thr lie Glu Thr Gly Thr Gly Asn Cys His Phe Tyr lie Asp Ala 
15 10 15 

Glu Ala Lys Leu Asp Gin Ala lie Ala Met Val lie Asn Gly Lys Thr 

20 25 30 

Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

Ala Gly Val Thr lie His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 

85 90 95 

Leu Ser Phe Asp lie Ala Val Ala Val Val Asp Gly Val Asp Gly Ala 

100 105 110 

Leu Ala His lie Ala Lys Tyr Ser Thr Lys His Thr Glu Ala lie Ala 
115 120 J.25 

Thr Gin Asn lie Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 

Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 

165 170 175 

Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 

180 185 190 

Gin Gly Thr Gly Gin lie Arg Pro 
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<210> 297 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (910) 

<223> RXA02499 

<400> 297 

cctggtcatg acgttcgggc cgctggcaat cgtcatgtaa tttgtcgttt tgggcccccg 60 

ctgctgcaaa acaggggtgg ttagtggcag tgtgggaacc atg aca aca att get 115 

Met Thr Thr lie Ala 
1 5 

gta ate ggc ggc gga caa ate ggc gag get tta gtc tea ggt ttg ate 163 
Val lie Gly Gly Gly Gin lie Gly Glu Ala Leu Val Ser Gly Leu lie 

10 15 20 

gcg gee aac atg aat cca caa aat att cgc gtc ace aac cgt teg gaa 211 
Ala Ala Asn Met Asn Pro Gin Asn lie Arg Val Thr Asn Arg Ser Glu 

25 30 35 

gag cgc ggc caa gag ctg cgt gac cgc tac ggc ate etc aac atg acg 259 
Glu Arg Gly Gin Glu Leu Arg Asp Arg Tyr Gly lie Leu Asn Met Thr 
40 45 50 

gat aat tec caa gee gca gac gaa gee gac gtg gtg ttc ctg tgc gtg 307 
Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val Val Phe Leu Cys Val 
55 60 65 

aag ccg aaa ttt ate gtc gaa gtg etc tec gaa ate acc ggc act ttg 355 
Lys Pro Lys Phe lie Val Glu Val Leu Ser Glu lie Thr Gly Thr Leu 
70 75 80 85 

gat aac aac tec gca caa agt gtt gtg gtc age atg gec gca ggc ate 403 
Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser Met Ala Ala Gly lie 

90 95 100 

age ate get gee atg gaa gaa age gee tct gcg ggg etc ccc gtc gtg 451 
Ser lie Ala Ala Met Glu Glu Ser Ala Ser Ala Gly Leu Pro Val Val 

105 110 „ 115 

cgc gtc atg ccg aac act cca atg etc gtg ggc aag ggc atg teg act 499 
Arg Val Met Pro Asn Thr Pro Met Leu Val Gly Lys Gly Met Ser Thr 
120 125 130 

gtc acc aaa ggc cgc tac gtt gac gcg gaa cag ttg gaa caa gtc aag 547 
Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin Leu Glu Gin Val Lys 
135 140 145 

gac ttg ttg age acc gtt gga gac gtc etc gaa gtc gcg gaa tea gac 595 
Asp Leu Leu Ser Thr Val Gly Asp Val Leu Glu Val Ala Glu Ser Asp 
150 155 160 165 

ate gac gca gtc acc gcg atg tec gga tec tec cct gca tac ctg ttc 643 
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lie Asp Ala Val Thr Ala Met Ser Gly Ser Ser Pro Ala Tyr Leu Phe 

'170 175 180 

ctt gtg acc gaa gcg etc att gag gca gga gtt aat eta ggc ctg ccc 691 
Leu Val Thr Glu Ala Leu He Glu Ala Gly Val Asn Leu Gly Leu Pro 

185 190 195 

cgc gcg acc get aaa aag etc get gtg gee tea ttc gaa ggt get gca 739 
Arg Ala Thr Ala Lys Lys Leu Ala Val Ala Ser Phe Glu Gly Ala Ala 
200 205 210 

acc atg atg aag gaa acc ggc aaa gaa ccc tea gaa ttg cgc gca ggc 787 
Thr Met Met Lys Glu Thr Gly Lys Glu Pro Ser Glu Leu Arg Ala Gly 
215 220 225 

gtt tec tea ccc gca ggc acc acc gtc gca gee ate cga gaa etc gaa 835 
Val Ser Ser Pro Ala Gly Thr Thr Val Ala Ala He Arg Glu Leu Glu 
230 235 240 245 

gaa age gga ate cga ggc get ttc tac cgc gca gee caa get tgc gee 883 
Glu Ser Gly He Arg Gly Ala Phe Tyr Arg Ala Ala Gin Ala Cys Ala 

250 255 260 

gac cga tct gaa gaa etc gga aag cgc tagaaaccgt tatttccccg 930 
Asp Arg Ser Glu Glu Leu Gly Lys Arg 

265 270 



tta 



933 



<210> 298 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Thr Thr He Ala Val He Gly Gly Gly Gin He Gly Glu Ala Leu 
1 5 10 15 

Val Ser Gly Leu He Ala Ala Asn Met Asn Pro Gin Asn He Arg Val 

20 25 30 

Thr Asn Arg Ser Glu Glu Arg Gly Gin Glu Leu Arg Asp A^g Tyr Gly 
35 40 45 

He Leu Asn Met Thr Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val 
50 55 60 -■ 

Val Phe Leu Cys Val Lys Pro Lys Phe He Val Glu Val Leu Ser Glu 
65 70 75 80 

He Thr Gly Thr Leu Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser 

85 90 95 

Met Ala Ala Gly lie Ser He Ala Ala Met Glu Glu Ser Ala Ser Ala 

100 105 no 

Gly Leu Pro Val Val Arg Val Met Pro Asn Thr Pro Met Leu Val Gly 
115 120 125 

Lys Gly Met Ser Thr Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin 



434 



WO 01/00843 



PCTYIB00/00923 



130 

Leu Glu Gin Val Lys 
145 

Val Ala Glu Ser Asp 

165 

Pro Ala Tyr Leu Phe 

180 

Asn Leu Gly Leu Pro 
195 

Phe Glu Gly Ala Ala 
210 

Glu Leu Arg Ala Gly 
225 

lie Arg Glu Leu Glu 

245 

Ala Gin Ala Cys Ala 

260 



135 

Asp Leu Leu Ser Thr 
150 

lie Asp Ala Val Thr 

170 

Leu Val Thr Glu Ala 

185 

Arg Ala Thr Ala Lys 
200 

Thr Met Met Lys Glu 
215 

Val Ser Ser Pro Ala 
230 

Glu Ser Gly lie Arg 

250 

Asp Arg Ser Glu Glu 

265 



140 

Val Gly Asp Val Leu Glu 
155 160 

Ala Met Ser Gly Ser Ser 

175 

Leu lie Glu Ala Gly Val 

190 

Lys Leu Ala Val Ala Ser 
205 

Thr Gly Lys Glu Pro Ser 
220 

Gly Thr Thr Val Ala Ala 
235 240 

Gly Ala Phe Tyr Arg Ala 

255 

Leu Gly Lys Arg 

270 



<210> 299 

<211> 1296 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1273) 

<223> RXS02157 

<400> 299 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 
1 5 

act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 163 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 

10 15 - 20 

ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 211 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 

25 30 35 

tac ate gac ttg etc gcg ggc ate gca gtc aac gcg ttg ggc cac gec 259 
Tyr lie Asp Leu Leu Ala Gly lie Ala Val Asn Ala Leu Gly His Ala 
40 45 50 

cac ccg gcg ate ate gag gcg gtc acc aac cag ate ggc caa ctt ggt 307 
His Pro Ala lie lie Glu Ala Val Thr Asn Gin lie Gly Gin Leu Gly 
55 60 65 



cac 



gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gee gag 355 
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His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gac gee ace etc gee gcg caa 403 
Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 

90 95 100 

ace egg gtt ttc ttc tgc aac teg ggc gee gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 

105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 
120 125 130 

cat ggt ttc cac ggc cgc ace atg ggt tec etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cct tac ggc gac ace gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 

170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 

185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ccc gat gtg gtg acc atg gee aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 

250 255 260 

ggt get tgt ttg gec act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 

265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gee 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tct gtt gtc gat gac get ttc tgc gca gaa gtt gec 
1027 

Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 

295 300 305 
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ctt ctt gcc aag gtt gac ggc gtt 



cgc aag ggc gag 
1075 

Arg Lys Gly Glu 
310 

gta gac gtc cgt 
1123 

Val Asp Val Arg 



gac gtc gca aag 
1171 

Asp Val Ala Lys 

345 

ttg aat gca ccg 
1219 

Leu Asn Ala Pro 
360 

ate acc gac gaa 
1267 

lie Thr Asp Glu 
375 



ctg ttc aag gaa 

Leu Phe Lys Glu 
315 

ggc agg ggc ttg 

Gly Arg Gly Leu 
330 

caa get gtt ctt 
Gin Ala Val Leu 

gcg gac aac att 

Ala Asp Asn lie 

365 

gaa ate gca gac 

Glu lie Ala Asp 
380 



Leu Leu Ala Lys 
320 



Asp Gly Phe Lys 
350 



Val lie lie 
10 



Val Asp Gly Val 

325 



His Gly Val He 
355 



Asn Thr Tyr Gly 
15 



ate cgt ttg acc ccg ccg ctg gtg 

He Arg Leu Thr Pro Pro Leu Val 

370 

gca gtc aag get att gcc gag aca 

Ala Val Lys Ala He Ala Glu Thr 

385 

ate gca taaaggactc aaacttatga ctt 
1296 
lie Ala 
390 



<210> 300 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Met Ser Thr Leu Glu Thr Trp Pro Gin 
1 5 



atg ttg ggc gtg 

Met Leu Gly Val 
335 

gat ggt ttt aag 



gtg ctg gag cgc 

Val Leu Glu Arg 
340 

cac ggc gtt att 



Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 

20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 

Ala Leu Gly His Ala His Pro Ala He He Glu Ala Val Thr Asn Gin 
50 55 60 

He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 70 75 80 

Val Glu Val Ala Glu Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala 

85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 

100 105 110 

Ala Asn Glu Ala Ala Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg 
115 120 125 
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lie Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 

165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro 

180 185 190 

lie Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly lie Leu Met He Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Val Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 

245 250 255 

Gly Gly Leu Pro He Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 

260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala 
305 310 315 320 

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly 

325 330 335 

Val Val Leu Glu Arg Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe 

340 345 350 

Lys His Gly Val He Leu Asn Ala Pro Ala Asp Asn He He Arg Leu 
355 360 365 

Thr Pro Pro Leu Val He Thr Asp Glu Glu He Ala Asp Ala Val Lys 
370 375 380 - 

Ala He Ala Glu Thr He Ala 
385 390 



<210> 301 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXS02262 
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<400> 301 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 

tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 115 

Met Thr Ala Thr Tyr 
1 5 

acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 163 
Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 

10 15 20 

ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 211 
lie Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 

25 30 35 

gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 259 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 

aac tec aac teg cat ggc gcg atg ate acc ttc ccg gaa aac cca gaa 307 
Asn Ser Asn Ser His Gly Ala Met lie Thr Phe Pro Glu Asn Pro Glu 
55 60 65 

ttt gaa ggc atg ccc aag gac ggc ccc gac cgc cga ttc atg gcg atg 355 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 
70 75 80 85 

ccc gca tac etc ggc ggg cga ttc aaa aac acc ggc gtg aag tgg tac 403 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 

90 95 100 

gga tec aac gcg gaa aac aag gcc tea ggc ttg cct cgc teg ate cac 451 
Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser lie His 

105 110 115 

acc ttc gtc etc aac gac acg gtc acc ggt gca ccg aag gcc ate atg 499 
Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala lie Met 
120 125 130 

tec gcg aac ctg ctg tec gcc tac cgc acc ggc gcg gtt ccc ggc gtg 547 
Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 

ggc gtg aag cac tta gcg gtc gcc gac gcg aca acc ttg get gtc gtc 595 
Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 - 165 

gga cct ggt gtc atg gcg aaa acc ate acc gaa gcg tgc ate gca gag 643 
Gly Pro Gly Val Met Ala Lys Thr lie Thr Glu Ala Cys lie Ala Glu 

170 175 180 

cgc cca gga ate acc acc ate aag ate aag gga cgc age gaa cgc ggc 691 
Arg Pro Gly lie Thr Thr lie Lys lie Lys Gly Arg Ser Glu Arg Gly 

185 190 195 

ate aac gcc ttt gca aca tgg gcg ttg gaa aaa ttc ccc gag ate gaa 739 
lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu lie Glu 
200 205 210 

gtg gtc gcc gtc gga tct gaa gaa gac gtg gtc aaa gac gcc gac ate 787 
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Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp lie 
215 220 225 

gtc ate gec gec acc acc acg gac gec gec ggc tec tec gee ttc cca 835 
Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac ttc aaa aaa gaa tgg etc aag ccg ggc gca ttg ctg ctg ctt cca 883 
Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 

250 255 260 

gee gec ggt cgc ttc gac gac get tat ttg ctt gac gac gec cgc etc 931 
Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 

265 270 275 

gtt gtt gac tac atg ggg etc tac gaa gee tgg gca gaa gaa tac ggc 979 
Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 
280 285 290 

cca cag gee tac caa eta etc ggc att cca gga acc cac tgg tac gac 
1027 

Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg caa gga aaa etc gac ctt gca aag att tec cag att ggc 
1075 yy 

Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys lie Ser Gin lie Gly 
310 315 320 325 

gat ate tgc tec ggc aag eta ccc gga cgc acc aac gat gag gaa ate 
1123 

Asp lie Cys Ser Gly Lys Leu Pro Gly Arg Thr Asn Asp Glu Glu lie 

330 335 340 

ate etc tat tec gtc ggc ggc atg cca gta gaa gac gtc gee tgg gca 
1171 

lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 

345 350 355 

acc caa gtg tat gaa aac gee ctg gaa aaa ggc gtc ggc acc aca tta 
1219 

Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
360 365 370 

aac ctg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 
1266 

Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 

aaa 
1269 



<210> 302 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala He Asn Phe Leu Phe Leu 
15 10 15 
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Ser Glu Pro Asp 

20 

Val Asp Val Met 
35 

Lys Met Ala Gly 
50 

Pro Glu Asn Pro 
65 

Arg Phe Met Ala 



Gly Val Lys Trp 

100 

Pro Arg Ser lie 
115 

Pro Lys Ala lie 
130 

Ala Val Pro Gly 
145 

Thr Leu Ala Val 



Ala Cys lie Ala 

180 

Arg Ser Glu Arg 
195 

Phe Pro Glu lie 
210 

Lys Asp Ala Asp 
225 

Ser Ser Ala Phe 



Leu Leu Leu Leu 

260 

Asp Asp Ala Arg 
275 

Ala Glu Glu Tyr 
290 

Thr His Trp Tyr 
305 

He Ser Gin He 



Met He Ala Ala 



Glu Glu Thr Leu 

40 

Leu Asn Ser Asn 
55 

Glu Phe Glu Gly 
70 

Met Pro Ala Tyr 
85 

Tyr Gly Ser Asn 



His Thr Phe Val 

120 

Met Ser Ala Asn 
135 

Val Gly Val Lys 
150 

Val Gly Pro Gly 
165 

Glu Arg Pro Gly 



Gly He Asn Ala 

200 

Glu Val val Ala 
215 

He Val He Ala 
230 

Pro Tyr Phe Lys 
245 

Pro Ala Ala Gly 



Leu Val Val Asp 

280 

Gly Pro Gin Ala 
295 

Asp Leu Ala Leu 
310 

Gly Asp He Cys 
325 



Gly Val Lys Asp 
25 

Val Leu Leu Ala 



Ser His Gly Ala 

60 

Met Pro Lys Asp 
75 

Leu Gly Gly Arg 
90 

Ala Glu Asn Lys 
105 

Leu Asn Asp Thr 



Leu Leu Ser Ala 

140 

His Leu Ala Val 
155 

Val Met Ala Lys 
170 

He Thr Thr He 
185 

Phe Ala Thr Trp 



Val Gly Ser Glu 

220 

Ala Thr Thr Thr 
235 

Lys Glu Trp Leu 
250 

Arg Phe Asp Asp 
265 

Tyr Met Gly Leu 



Tyr Gin Leu Leu 

300 

Gin Gly Lys Leu 
315 

Ser Gly Lys Leu 
330 
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Val Ala Gin Cys 
30 

Gin Gly Asp Tyr 
45 

Met He Thr Phe 



Gly Pro Asp Arg 

80 

Phe Lys Asn Thr 
95 

Ala Ser Gly Leu 
110 

Val Thr Gly Ala 
125 

Tyr Arg Thr Gly 



Ala Asp Ala Thr 

160 

Thr He Thr Glu 
175 

Lys He Lys Gly 
190 

Ala Leu Glu Lys 
205 

Glu Asp Val Val 



Asp Ala Ala Gly 

240 

Lys Pro Gly Ala 
255 

Ala Tyr Leu Leu 
270 

Tyr Glu Ala Trp 
285 

Gly He Pro Gly 



Asp Leu Ala Lys 

320 

Pro Gly Arg Thr 
335 
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Asn Asp Glu Glu lie lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu 

340 345 350 

Asp Val Ala Trp Ala Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly 
355 360 365 

Val Gly Thr Thr Leu Asn Leu Trp Glu Ser Pro Ala Leu Ala 
370 375 380 



<210> 303 

<211> 1491 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 

<400> 303 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 

90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 

105 110 H5 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
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135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 - 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gee aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
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360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg get gec ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 
1363 

Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
1411 

lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 

425 430 435 

gac gcg gtg gaa get gca gec caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gee 
1491 

Ala Leu Phe 
455 



<210> 304 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 - 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
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115 

Phe Thr Asn Gly 
130 

Arg Leu His Thr 
145 

His Gly Ala Thr 



Leu Gly Asn Pro 

180 

Phe Leu His His 
195 

Glu Arg Ala Leu 
210 

Gly Met He Ala 
225 

He He Leu Pro 



Asn Lys His Gly 

260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 

340 

He Pro Arg Val 
355 

Arg Glu Leu Ala 
370 

Gly Phe Phe Trp 
385 

Ala Gly Ala Ala 



Gly Asn Arg Phe 

420 

Leu Val Ala Leu 
435 



120 

Gly Ala Asp Ala 
135 

Gly Arg Asn Lys 
150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 

200 

Lys His Leu Glu 
215 

Ala He Val Leu 
230 

Pro Ala Gly Tyr 
245 

He Leu Phe He 



Lys Leu Phe Ala 

280 

lie Thr Phe Ala 
295 

He Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 

360 

Glu Glu Asn Val 
375 

Ala Val Glu Phe 
390 

Glu Phe Lys Glu 
405 

His He Ala Pro 



Leu Asp Ala Val 

440 



He Glu His Ser 

140 

He Leu Ser Ala 
155 

Met Leu Thr Gly 
170 

Asp He Tyr His 
185 

Ala Thr Thr Gin 



Asp Val lie Ala 

220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 

300 

Gin Ser He Arg 
315 

Thr Tyr Ser Gly 
330 

Glu He Tyr Ala 
345 

Ala Glu Leu He 



Ala He Ala Asp 

380 

Asn Ala Asp Ala 
395 

Arg Gly Val Trp 
410 

Pro Leu Thr Thr 
425 

Glu Ala Ala Ala 



125 

lie Arg Met Ala 



Tyr Arg Ser Tyr 

160 

Glu His Arg Arg 
175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 

240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 

320 

His Pro Leu Ala 
335 

Glu Gly Glu lie 
350 

Glu Pro Arg Leu 
365 

Val Axg Gly He 



Thr Ala Met Ala 

400 

Pro Met He Ser 
415 

Thr Asp Asp Glu 
430 

Gin Ala Val Glu 
445 
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Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 305 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 305 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 

90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 HO us 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gec ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 
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tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gee aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 - 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
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375 380 385 

gtg gag ttc aat gca gac gcc act gcc atg get gec ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 
1330 

Phe Lys Glu Arg Gly 

410 



<210> 306 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 io is 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 no 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala -Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 
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Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 

245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 

260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 

325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 

340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 

405 410 



<210> 307 
<211> 3579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3556) 
<223> RXN00023 

<400> 307 

gggattatgt tgggggccac atctgaaaat agttgctggg atccatcaca cctacgatgc 60 

gaaacggcac ccacaccgct gatcttgaag gagaaccacc atg acg teg atg aat 115 

Met Thr Ser Met Asn 
1 5 

ctg cct att gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 

10 15 20 

cgc tec tgg ctg gag tac age aaa aag gaa age gtg ccc aat gec gat 211 
Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 

25 30 35 



449 



WO 01/00843 




PCT/TBOO/00923 



gcg aag cgt eta get gca gtg ttg cag gat cct aat ggt ttg gaa ttc 259 
Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

acg gtt ggt ttc gtg gat cga gtg gtt cga act gag gat cgt gaa gcg 307 
Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg ggc aag att get ccg teg acg atg 355 
Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie Ala Pro Ser Thr Met 
70 75 80 85 

tec ttt ttg gat egg gcg cag att cag gec ggt tct ttg gtg ggg egg 403 
Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly Ser Leu Val Gly Arg 

90 95 100 

gcg ttg ccg cag gtt gtg gtt cct gcg gcg egg get cga ate egg cag 451 
Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg lie Arg Gin 

105 110 115 

atg gtt ggg cac atg att gtg gat gee cgc gac aag cag ttc gee aag 499 
Met Val Gly His Met lie Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cgc ctg aac ate aat ttg 547 
Ala Val Ala Glu lie Gin Ser Asp Gly His Arg Leu Asn lie Asn Leu 
135 140 145 

eta ggt gaa gcg gtg ttg ggc cga aag gag gca gcg aag cat ttg gat 595 
Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 
150 155 160 165 

gac acg gtg egg ttg ttg cgc cgt ccg gat gtg gaa tat gtg tec ate 643 
Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser lie 

170 175 180 

aag gtc tct teg gtg gca teg cag att teg atg tgg ggt ttc gaa gac 691 
Lys Val Ser Ser Val Ala Ser Gin lie Ser Met Trp Gly Phe Glu Asp 

185 190 195 

ace gtt aat tat gtt gtg gaa cag ctg aca cct tta tat ata gag gee 739 
Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro Leu Tyr lie Glu Ala 
200 205 210 

gcg egg gcg ccg aaa ggc acg aag ttc ate aac ctg gac atg gag gaa 787 
Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn Leu -Asp Met Glu Glu 
215 220 225 

tac cgc gat ctg cgc ctg act atg gag gtg ttc aag egg ctg etc tec 835 
Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat cca gag ctg cat gaa eta gaa gee gga att gtg ttg cag gcg tac 883 
Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie Val Leu Gin Ala Tyr 

250 255 260 

ctt ccc gat gee etc ggt gca ate cag gac ttg gcg cag ttc ggc cgc 931 
Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu Ala Gin Phe Gly Arg 

265 270 275 
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gag cgc gtc aac aca ggc ggg gcg ggc gtt aag gtt cgc ctg gtc aag 

9 Yoi ASn Thr Gly Gly Ala Gly Val Lys Va * Arg Leu Val Lys 
280 285 290 

ggt^gct aat ttg cct atg gag cac gtc cac gcg cag ate acc ggc tgg 

Gly ?lt LSU Pr ° MSt G1U HiS Val His Ala Gln Ile Thr G1 y Trp 

295 300 305 

cca^gtt gec aca gaa cct tec aaa caa gec acc gat gec aat tac aag 

Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 
310 315 320 325 

i?23 9tC Ct<= C " ° 9C 333 939 aaC atg gag ggc ct 9 C 9C 

Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu Gly Leu Arg 

330 335 340 

ctg^ggc gtt gec ggc cac aac ctt ttc gac ata gca ttc gca cat ttg 

Leu Gly Val Ala Gly His Asn Leu Phe Asp Ile Ala Phe Ala His Leu 

345 350 355 

1219 tCt 9t9 gas ° 9t 999 9ta 9C9 gac cgt gtg gag ttc gaa afc a <=tg 

Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 365 370 

cag^ggc atg gcg tec gat cag gcg cgc gee gtc age gtt gac gtc ggt 

Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Glv 
375 3 8 o 385 

1315 Ct9 Ct9 9ta 9CC 9tg C9C ° Ca ° aa gaa ttc gac 

Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 
JyU 395 400 405 

1363 att ° tC 9tg C9C C9C CtC 939 933 aaC gcc gcg a ^ c ^ aa 

Ala Ile Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 

410 415 420 

1411 ttC tC ° atC ttC 9aC Ct ° 93C gCC 9aC aac ccg tcc ttc 

Asn Phe Met Ser Ala Ile Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 

425 430 435 

aag^cga gag gag age cgc ttc cgc gcc tcc ata tct gac etc gcc acg 

Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser Ile Ser Asp Leu Ala Thr 
440 445 450 

ctc^atc gac gtg ccc gcg ccc ggc ccc aac cac aca caa gac cgc age 

Leu lie Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 
" s 460 465 

aaa_gag acg ctt etc gac gcc ccc etc gtc cca ttt ate aac gag ccc 
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Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe lie Asn Glu Pro 
470 475 480 485 

gac acc aac cca gcg etc ate caa aac caa cag tgg gec aca aaa gec 
1603 

Asp Thr Asn Pro Ala Leu lie Gin Asn Gin Gin Trp Ala Thr Lys Ala 

490 495 500 

gtc gec acc gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 
1651 

Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lys Pro 

505 510 515 

gag gtg ttg gaa gag ggg gac gtc gac aag eta att aac gat gtg cgc 
1699 

Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu lie Asn Asp Val Arg 
520 525 530 

gac get get gaa gcg tgg gca gcg cgc cca gee cgt gaa cgc get gag 
1747 

Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

att ttg tac aag acc gee gag att ttg cgc gtg cga cgc gga cac ctg 
1795 

He Leu Tyr Lys Thr Ala Glu He Leu Arg Val Arg Arg Gly His Leu 

550 555 560 565 

ate tea gtg acg gec gcg gag gtg ggc aaa get gtg gaa caa acc gac 
1843 

He Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asp 

570 575 580 

ccg gaa ate tct gaa gec att gat ttc gec cgc tac tac gcg cat ttg 
1891 

Pro Glu He Ser Glu Ala He Asp Phe Ala Arg Tyr Tyr Ala His Leu 

585 590 595 

gec ctg gaa ttg gac gac gta gac aat gcg gaa ttc acc cca gat cgc 
1939 

Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asp Arg 
600 605 610 

gtc gtt gtg gtg acc ccg ccc tgg aat ttc ccc ate gcg ate ccc get 
1987 

Val Val Val Val Thr Pro Pro Trp Asn Phe Pro He Ala He Pro Ala 
615 620 625 -■ 

gga teg act ttc gca gca etc gcg gcg ggc get ggc gtg ate cac aaa 
2035 

Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val He His Lys 

630 635 640 645 

ccc tea aag cct age caa cat tgc tec get gca gtg gtc gaa gee etc 
2083 

Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 

650 655 660 

tgg gaa gec ggc gtt ccc cgc gag gtt ctg cat tgc att tac cca get 
2131 

Trp Glu Ala Gly Val Pro Arg Glu Val Leu His Cys He Tyr Pro Ala 
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665 670 



675 



aat cgc gat gtt gga tgt gcg ttg ate age cat gaa cac gtc gac cgc 

Asn Arg Asp Val Gly Cys Ala Leu He Ser His Glu His Val Asp Arg 
680 685 690 

gtc att ttg ace ggc tec tec gag acc gee gcg atg ttc tec tec taa 
2227 

Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala Met Phe Ser Ser Trn 
695 700 705 

cga cca gaa etc acc ate aac ggc gaa acc tec ggc aaa aac gee ate 
2275 

Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser Gly Lys Asn Ala He 

710 715 720 725 

gtg gtc acc cca tct gee gac cgc gac etc gec gtc gee gac eta ata 
2323 y 
Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 

730 735 7 4 o 

aaa tec gee ttc ggc cat gca gga caa aaa tgt tec gca gee tec etc 
2 3 7 1 

Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 

745 750 755 

ggc ate ttg gta ggc age gtc tac gaa tea gaa cgc ttc egg aaa cag 
2419 

Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 

760 765 770 

ctg gta gac gee gca tec tea etc ate gtc gac tgg cct acc aac ccc 
2467 

Leu Val Asp Ala Ala Ser Ser Leu He Val Asp Trp Pro Thr Asn Pro 
775 780 7 8 5 

tec gca acc gtc gga cca etc acc gaa etc ccc age gat aaa etc cac 
2515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 

790 795 800 805 

cac gee eta acc acc etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 
2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 

81 ° 815 820 

cga caa etc gac gac acc ggc cga etc tgg tea ccc ggc ate aaa gaa 

2611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly lie Lys Glu 

825 830 835 

ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 
2659 

Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr Glu Val Phe Gly Pro 
840 845 850 

gtc etc ggc ctg atg aaa gec acc gac etc aat gaa gee ate gaa ttc 

2 7 0 7 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 
855 860 865 
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caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gac 
2755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asp 

870 875 880 885 

gec gac gaa gtc cgc acc tgg ctt gac cac gtc gat gtc gga aac gee 
2803 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 

890 895 900 

tac gtc aac cgc ggc ate acc ggc gec att gtc caa cgc caa tec ttc 
2851 

Tyr Val Asn Arg Gly He Thr Gly Ala He Val Gin Arg Gin Ser Phe 

905 910 915 

gga ggc tgg aaa aaa tec tec gtc ggc etc gga tec aaa gee gga gga 
2899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 
920 925 930 

ccc aac tat gtc atg etc atg gga acc tgg gee gac gcg cca age cac 
2947 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 
935 940 945 

cac gee cca cgc gaa aca aac ccg ctg ate age aaa ctg gat etc ccc 
2995 

His Ala Pro Arg Glu Thr Asn Pro Leu He Ser Lys Leu Asp Leu Pro 
950 955 960 965 

gga gaa gag etc gaa tgg etc gaa aaa gee aac gee age gat gaa aca 
3043 

Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 

970 975 980 

gca tgg aac acg gaa ttc ggc age cca cgc gac ccc tec ggc etc gat 
3091 

Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Asp 

985 990 995 

gta gaa gee aac att ttc cgc tac cga cca gca gag gta gta etc cga 
3139 

Val Glu Ala Asn He Phe Arg Tyr Arg Pro Ala Glu Val Val Leu Arg 
1000 1005 1010 

etc gac gat tec gee aca ccc cga gaa act gee cgc gca ttg ttg gca 
3187 

Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala 
1015 1020 1025 

gee cgt cgc gee ggg gtt act ccg cga gtt ctt caa aca cca ggt gtt 
3235 

Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val 
1030 1035 1040 1045 

tea gag caa gtc cgc gaa gta ttg tec get get gga gtg agt gca gaa 
3283 

Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu 

1050 1055 1060 
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aca gtc gat gat teg gta ttt att tec aac gtg ttg cgc ggc gaa tac 
3331 

Thr Val Asp Asp Ser Val Phe lie Ser Asn Val Leu Arg Gly Glu Tyr 

1065 1070 1075 

gac gag aac tec age gtc cga gtc cgc tac ctg ggc aaa gtt age gac 
3379 

Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp 
1080 1085 1090 

act gtc cgt gaa cgc eta tct gta egg ccc gaa gtt gtt ctg ctt gac 
3427 

Thr Val Arg Glu Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp 
1095 1100 H05 

gat gca gta act gec tec ggt cga gtt gaa tta cgt tac tgg etc aaa 
3475 

Asp Ala Val Thr Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys 
1110 1115 1120 H25 

gaa caa gca att tec atg acg ttg cac cgt ttt gga aac cca gtt aca 
3523 y 

Glu Gin Ala lie Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala 

1130 H35 H40 

gec ttc cac gag ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt 
3576 

Ala Phe His Glu Leu Ala Glu Glu Leu Lys Arg 

1145 1150 

cgc 
3579 



<210> 308 
<211> 1152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Thr Ser Met Asn Leu Pro lie Glu Leu Ala Thr Leu Ser Asp Gin 
15 10 15 

Ala Val Asp Lys Val Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser 

20 25 30 

Val Pro Asn Ala Asp Ala Lys Arg Leu Ala Ala Val -Leu Gin Asp Pro 
35 40 45 

Asn Gly Leu Glu Phe Thr Val Gly Phe Val Asp Arg Val Val Arg Thr 
50 .55 60 

Glu Asp Arg Glu Ala Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie 
65 70 75 80 

Ala Pro Ser Thr Met Ser Phe Leu Asp Arg Ala Gin He Gin Ala Gly 

85 90 95 

Ser Leu Val Gly Arg Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg 

100 105 HO 
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Ala Arg lie Arg Gin Met Val Gly His Met lie Val Asp Ala Arg Asp 
115 120 125 

Lys Gin Phe Ala Lys Ala Val Ala Glu He Gin Ser Asp Gly His Arg 
130 135 140 

Leu Asn He Asn Leu Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala 
145 150 155 160 

Ala Lys His Leu Asp Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val 

165 170 175 

Glu Tyr Val Ser He Lys Val Ser Ser Val Ala Ser Gin He Ser Met 

180 185 190 

Trp Gly Phe Glu Asp Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro 
195 200 205 

Leu Tyr He Glu Ala Ala Arg Ala Pro Lys Gly Thr Lys Phe He Asn 
210 215 220 

Leu Asp Met Glu Glu Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe 
225 230 235 240 

Lys Arg Leu Leu Ser Asn Pro Glu Leu His Glu Leu Glu Ala Gly He 

245 250 255 

Val Leu Gin Ala Tyr Leu Pro Asp Ala Leu Gly Ala He Gin Asp Leu 

260 265 270 

Ala Gin Phe Gly Arg Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys 
275 280 285 

Val Arg Leu Val Lys Gly Ala Asn Leu Pro Met Glu His Val His Ala 
290 295 300 

Gin He Thr Gly Trp Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr 
305 310 315 320 

Asp Ala Asn Tyr Lys Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn 

325 330 335 

Met Glu Gly Leu Arg Leu Gly Val Ala Gly His Asn Leu Phe Asp He 

340 345 350 

Ala Phe Ala His Leu Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val 
355 360 365 

Glu Phe Glu Met Leu Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val 
370 375 380 

Ser Val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
385 390 395 400 

Gin Glu Phe Asp Val Ala He Ser Tyr Leu Val Arg Arg Leu Glu Glu 

405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala 

420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser He 
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435 440 445 

Ser Asp Leu Ala Thr Leu He Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe He Asn Glu Pro Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin 

485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 

500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 

He Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu He Leu Tyr Lys Thr Ala Glu He Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu val Gly Lys Ala 

565 570 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 

580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 

645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 

660 665 670 

Cys He Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu He Ser His 
675 680 685 

Glu His Val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
705 710 715 720 

Gly Lys Asn Ala He Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 

725 730 735 

Val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 

? 40 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 
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Arg Phe Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu He Val Aso 
770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 800 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 

805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 

820 825 830 

Pro Gly He Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 

Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala He Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Glv 
865 S70 875 880 

Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 

885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly He Thr Gly Ala He Val 

900 905 9io 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu He Ser 
945 9 *0 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 

965 970 975 

Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp 

980 985 990 

Pro Ser Gly Leu Asp Val Glu Ala Asn He Phe Arg Tyr Arg Pro Ala 
995 1000 1005 

Glu Val Val Leu Arg Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala 
1010 1015 1020 

Arg Ala Leu Leu Ala Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu 
1025 1030 1035 1040 

Gin Thr Pro Gly Val Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala 

1045 1050 1055 

Gly Val Ser Ala Glu Thr Val Asp Asp Ser Val Phe He Ser Asn Val 

1060 1065 1070 

Leu Arg Gly Glu Tyr Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu 
1°75 1080 1085 
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Gly Lys Val Ser Asp Thr Val Arg 
1090 1095 

Val Val Leu Leu Asp Asp Ala Val 
1105 mo 

Arg Tyr Trp Leu Lys Glu Gin Ala 

1125 

Gly Asn Pro Val Ala Ala Phe His 

1140 



Glu Arg Leu Ser Val Arg Pro Glu 

1100 

Thr Ala Ser Gly Arg Val Glu Leu 

1115 1120 

He Ser Met Thr Leu His Arg Phe 
1130 H35 

Glu Leu Ala Glu Glu Leu Lys Arg 
1145 H50 



<210> 309 
<211> 476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (453) 
<223> FRXA00023 

<400> 309 

cat ttt ccg etc cga cca gca gag gta gta etc cga etc gac gat tec 
His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 
15 io is 



gec tec ggt cga gtt gaa tta cgt tac tgg etc aaa gaa caa gca att 
Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala He 
H5 * 120 125 



48 



gee aca ccc cga gaa act gee cgc gca ttg ttg gca gee cgt cgc gec 96 
Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 

20 25 30 

ggg gtt act ccg cga gtt ctt caa aca cca ggt gtt tea gag caa gtc 144 
Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

cgc gaa gta ttg tec get get gga gtg agt gca gaa aca gtc gat gat 192 
Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

teg gta ttt att tec aac gtg ttg cgc ggc gaa tac gac gag aac tec 240 
Ser Val Phe He Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 70 75 so 

age gtc cga gtc cgc tac ctg ggc aaa gtt age gac act gtc cgt gaa 288 
Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 

85 90 95 

cgc eta tct gta egg ccc gaa gtt gtt ctg ctt gac gat gca gta act 336 
Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 

100 105 no 



384 



tec atg acg ttg cac cgt ttt gga aac cca gtt gcg gec ttc cac gag 432 
Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His. Glu 
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130 135 140 

ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt cgc 
Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 310 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 
1 5 io 15 

Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 

20 25 30 

Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

Ser Val Phe He Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 ™ 75 80 

Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 

85 90 95 

Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 

!00 105 no 

Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala He 
115 120 125 

Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His Glu 
130 135 14Q 

Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 311 
<211> 3124 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3124) 
<223> FRXA02284 

<400> 311 

gggattatgt tgggggccac atctgaaaat agttgctggg atccatcaca cctacgatgc 60 

gaaacggcac ccacaccgct gatcttgaag gagaaccacc atg acg teg atg aat 115 

Met Thr Ser Met Asn 
1 5 
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ctg cct att gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro lie Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 

10 15 20 

cgc tec tgg ctg gag tac age aaa aag gaa age gtg ccc aat gee gat 211 
Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 

25 30 35 

gcg aag cgt eta get gca gtg ttg cag gat cct aat ggt ttg gaa ttc 259 
Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

acg gtt ggt ttc gtg gat cga gtg gtt cga act gag gat cgt gaa gcg 307 
Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg ggc aag att get ccg teg acg atg 355 
Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie Ala Pro Ser Thr Met 
70 75 80 85 

tec ttt ttg gat egg gcg cag att cag gec ggt tct ttg gtg ggg egg 403 
Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly Ser Leu Val Gly Arg 

90 95 100 

gcg ttg ccg cag gtt gtg gtt cct gcg gcg egg get cga ate egg cag 451 
Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg lie Arg Gin 

105 110 115 

atg gtt ggg cac atg att gtg gat gee cgc gac aag cag ttc gee aag- 499 
Met Val Gly His Met He Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cgc ctg aac ate aat ttg 547 
Ala Val Ala Glu He Gin Ser Asp Gly His Arg Leu Asn He Asn Leu 
135 140 145 

eta ggt gaa gcg gtg ttg ggc cga aag gaa gca gcg aag cat ttg gat 59*5 
Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 
150 155 160 165 

gac acg gtg egg ttg ttg cgc cgt ccg gat gtg gaa tat gtg ten nnn 643 
Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser Xaa 

170 175 180 

nnn ntc tct teg gtg gca teg cag att teg atg tgg ggt ttc gaa gac 691 
Xaa Xaa Ser Ser Val Ala Ser Gin He Ser Met Trp Gly Phe Glu Asp 

185 190 195 

ace gtt aat tat gtt gtg gaa cag ctg aca cct tta tat ata gag ccc 739 
Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro Leu Tyr He Glu Pro 
200 205 210 

gcg egg gcg ccg aaa ggc acg aag ttc ate aac ctg gac atg gag gaa 787 
Ala Arg Ala Pro Lys Gly Thr Lys Phe He Asn Leu Asp Met Glu Glu 
215 220 225 

tac cgc gat ctg cgc ctg act atg gag gtg ttc aag egg ctg etc tec 835 
Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat cca gag ctg cat gaa eta gaa gee gga att gtg ttg cag gcg tac 883 
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Asn Pro Glu Leu His Glu Leu Glu Ala Gly He Val Leu Gin Ala Tyr 

250 255 260 

ctt ccc gat gcc etc ggt gca ate cag gac ttg gcg cag ttc ggc cgc 931 
Leu Pro Asp Ala Leu Gly Ala He Gin Asp Leu Ala Gin Phe Gly Arg 

265 270 275 

gag cgc gtc aac aca ggc ggg gcg ggc gtt aag gtt cgc ctg gtc aag 979 
Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys Val Arg Leu Val Lys 
280 285 290 

ggt get aat ttg cct atg gag cac gtc cac gcg cag ate ace gac too 
1027 

Gly Ala Asn Leu Pro Met Glu His Val His Ala Gin He Thr Glv Trt> 
295 300 305 

1075 9tt ^ CCt tCC 333 C3a 9CC 3CC 9at 9CC aat tac aaa 

Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 
310 315 320 325 ' 

cgc^gtc etc tat tgg acg atg cgc aaa gaa aac atg gag ggc ctg cgc 

Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu Gly Leu Arg 

330 335 340 

ctg^ggc gtt gcc ggc cac aac ctt ttc gac ata gca ttc gca cat ttg 

Leu Gly Val Ala Gly His Asn Leu Phe Asp He Ala Phe Ala His Leu 

345 350 355 

1219 tCt 939 C9t g " ffta 9 ° 9 9a<= ° 9t 9t9 939 ttC gaa at 9 cta 

Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 3 6 5 37Q 

1267 " C 9C9 9C9 C9C 9CC gtC agC 9tt gac gtc »«t 

Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Glv 
375 3 8 o 385 

13?5 Ct9 ta<= 9tS CCa 9CC gt9 C9C CCa Caa gaa ttc gac 9 fc 9 

Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 
J9 ° 395 400 405 

gec^att tct tac etc gtg cgc cgc etc gag gaa aac -gcc gcg age gaa 

Ala He Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 

410 415 420 

1411 ttC at9 9CC atC 9aC CtC 9aC 9CC gaC aaC Ccg tcc ttc 

Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 

425 430 435 

aag^cga gag gag age cgc ttc cgc gcc tcc ata tct gac etc gcc acg 

Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser He Ser Asp Leu Ala Thr 
440 445 450 
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etc ate gac gtg ccc gcg ccc ggc ccc aac cac aca caa gac cgc age 

\J / 

Leu He Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 
455 460 465 

aaa gag acg ctt etc gac gec ccc etc gtc cca ttt ate aac gag ccc 
1555 

Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe He Asn Glu Pro 
470 475 480 485 

gac acc aac cca gcg etc ate caa aac caa cag tgg gee aca aaa ace 
1603 

Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin Trp Ala Thr Lys Ala 

490 495 500 

gtc gec acc gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 
1651 

Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lvs Pro 

505 510 515 

1699 9t9 3 " gt ° 930 Cta 3tt aaC 9at gtg cgc 

Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu He Asn Asp Val Arg 
520 525 5 3o 

gadget get gaa gcg tgg gca gcg cgc cca gee cgt gaa cgc get gag 

Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

at t^ ttg tac aag acc gec gag att ttg cgc gtg cga cgc gga cac ctg 

lie Leu Tyr Lys Thr Ala Glu He Leu Arg Val Arg Arg Gly His Leu 
550 555 560 565 

atc^tca gtg acg gee gcg gag gtg ggc aaa get gtg gaa caa acc gac 

He Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asu 

570 575 sso 

ccg gaa ate tct gaa gee att gat ttc gee cgc tac tac gcg cat ttg 

18 91 

Pro Glu He Ser Glu Ala He Asp Phe Ala Arg Tyr Tyr Ala His Leu 

585 590 595 

gec ctg gaa ttg gac gac gta gac aat gcg gaa ttc acc cca gat cgc 

^ *J ^/ 

Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asd Ara 
600 605 610 

?oo 9tt 9tg 9t9 3CC CCg CCC tgg aat ttc ccc atc g cg ate ccc get 

Val Val val Val Thr Pro Pro Trp Asn Phe Pro He Ala He Pro Ala 
615 620 6 25 

gga^tcg act ttc gca gca etc gcg gcg ggc get ggc gtg atc cac aaa 

Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val He His Lys 
630 635 640 645 
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ccc tea aag cct age caa cat tgc tec get gca gtg gtc gaa gec etc 
2083 

Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 

650 655 660 

tgg gaa gee ggc gtt ccc cgc gag gtt ctg cat tgc att tac cca get 
2131 

Trp Glu Ala Gly Val Pro Arg Glu Val Leu His Cys lie Tyr Pro Ala 

665 670 675 

aat cgc gat gtt gga tgt gcg ttg ate age cat gaa cac gtc gac cgc 
2179 

Asn Arg Asp Val Gly Cys Ala Leu lie Ser His Glu His Val Asp Arg 
680 685 690 

gtc att ttg acc ggc tec tec gag acc gec gcg atg ttc tec tec too 
2227 

Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala Met Phe Ser Ser Trp 
695 700 705 

cga cca gaa etc acc ate aac ggc gaa acc tec ggc aaa aac gee ate 
2275 

Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser Gly Lys Asn Ala He 
710 715 720 725 

gtg gtc acc cca tct gec gac cgc gac etc gee gtc gee gac ctg gtg 
2323 

Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 

730 735 740 

aaa tec gee ttc ggc cat gca gga caa aaa tgt tec gca gee tec etc 
2371 

Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 

745 750 755 

ggc ate ttg gta ggc age gtc tac gaa tea gaa cgc ttc egg aaa cag 
2419 

Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 
760 765 770 

ctg gta gac gee gca tec tea etc ate gtc gac tgg cct acc aac ccc 
2467 

Leu Val Asp Ala Ala Ser Ser Leu He Val Asp Trp Pro Thr Asn Pro 
775 780 785 

tec gca acc gtc gga cca etc acc gaa etc ccc age gat aaa etc cac 
2515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 
790 795 800 805 

cac gec eta acc acc etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 
2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 

810 815 820 

cga caa etc gac gac acc ggc cga etc tgg tea ccc ggc ate aaa gaa 
2611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly He Lys Glu 

825 830 835 
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ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 
2659 

Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr Glu Val Phe Gly Pro 
840 845 850 

gtc etc ggc ctg atg aaa gec acc gac etc aat gaa gec ate gaa ttc 
2707 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 
855 860 865 

caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gac 
2755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asd 

970 875 880 88 s 

gec gac gaa gtc cgc acc tgg ctt gac cac gtc gat gtc gga aac gec 
2803 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 

890 895 900 

tac gtc aac cgc ggc ate acc ggc gec att gtc caa cgc caa tec ttc 
2851 

Tyr Val Asn Arg Gly He Thr Gly Ala lie Val Gin Arg Gin Ser Phe 

905 9io 915 

??L" C t99 333 333 tCC tCC gtc ggc ctc g 9 a tcc aaa Sec gga gga 

2899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 
920 925 930 

J" aac tat 9 tc at 9 etc atg gga acc tgg gec gac gcg cca age cac 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 
935 940 945 

cac gec cca cgc gaa aca aac ccg ctg ate age aaa ctg gat ctc ccc 

2 995 

His Ala Pro Arg Glu Thr Asn Pro Leu He Ser Lys Leu Asp Leu Pro 
950 955 960 965 

gga gaa gag ctc gaa tgg ctc gaa aaa gec aac gec age gat gaa aca 

*J \J T» 

Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 

970 975 980 

fnQi^ 9 ^ 933 ttC " C 390 ° Ca ° gC 9aC CCC tcc ggc ctc 9 at 

■J V J JL 

Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Aso 

985 990 995 

gta gaa gec aac att ttc cgc tac cga cca gca 
3124 

Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
1000 1005 

<210> 312 
<211> 1008 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 312 
Met Thr Ser Met 
1 

Ala Val Asp Lys 

20 

Val Pro Asn Ala 
35 

Asn Gly Leu Glu 
50 

Glu Asp Arg Glu 
65 

Ala Pro Ser Thr 



Ser Leu Val Gly 

100 

Ala Arg lie Arg 
115 

Lys Gin Phe Ala 
130 

Leu Asn lie Asn 
145 

Ala Lys His Leu 



Glu Tyr Val Ser 

180 

Trp Gly Phe Glu 
195 

Leu Tyr He. Glu 
210 

Leu Asp Met Glu 
225 

Lys Arg Leu Leu 



Val Leu Gin Ala 

260 

Ala Gin Phe Gly 
275 

Val Arg Leu Val 
290 

Gin He Thr Gly 
305 



Asn Leu Pro He 
5 

Val Arg Ser Trp 



Asp Ala Lys Arg 

40 

Phe Thr Val Gly 
55 

Ala Ala Ala His 
70 

Met Ser Phe Leu 
85 

Arg Ala Leu Pro 



Gin Met Val Gly 

120 

Lys Ala Val Ala 
135 

Leu Leu Gly Glu 
150 

Asp Asp Thr Val 
165 

Xaa Xaa Xaa Ser 



Asp Thr Val Asn 

200 

Pro Ala Arg Ala 
215 

Glu Tyr Arg Asp 
230 

Ser Asn Pro Glu 
245 

Tyr Leu Pro Asp 



Arg Glu Arg Val 

280 

Lys Gly Ala Asn 
295 

Trp Pro Val Ala 
310 



Glu Leu Ala Thr 
10 

Leu Glu Tyr Ser 
25 

Leu Ala Ala Val 



Phe Val Asp Arg 

60 

Ala Leu Tyr Glu 
75 

Asp Arg Ala Gin 
90 

Gin Val Val Val 
105 

His Met He Val 



Glu He Gin Ser 

140 

Ala Val Leu Gly 
155 

Arg Leu Leu Arg 
170 

Ser Val Ala Ser 
185 

Tyr Val Val Glu 



Pro Lys Gly Thr 

220 

Leu Arg Leu Thr 
235 

Leu His Glu Leu 
250 

Ala Leu Gly Ala 
265 

Asn Thr Gly Gly 



Leu Pro Met Glu 

300 

Thr Glu Pro Ser 
315 



Leu Ser Asp Gin 
15 

Lys Lys Glu Ser 
30 

Leu Gin Asp Pro 
45 

Val Val Arg Thr 



Leu Gly Lys He 

80 

He Gin Ala Gly 
95 

Pro Ala Ala Arg 
110 

Asp Ala Arg Asp 
125 

Asp Gly His Arg 



Arg Lys Glu Ala 

160 

Arg Pro Asp Val 
175 

Gin He Ser Met 
190 

Gin Leu Thr Pro 
205 

Lys Phe He Asn 



Met Glu Val Phe 

240 

Glu Ala Gly He 
255 

He Gin Asp Leu 
270 

Ala Gly Val Lys 
285 

His Val His Ala 



Lys Gin Ala Thr 

320 
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Asp Ala Asn Tyr Lys Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn 

325 330 335 

Met Glu Gly Leu Arg Leu Gly Val Ala Gly His Asn Leu Phe Asp lie 

340 345 350 

Ala Phe Ala His Leu Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val 
355 360 365 

Glu Phe Glu Met Leu Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val 
370 375 380 

Ser Val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
385 390 395 400 

Gin Glu Phe Asp Val Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu 

405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala lie Phe Asp Leu Asp Ala 

420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie 
435 440 445 

Ser Asp Leu Ala Thr Leu He Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe He Asn Glu Pro Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin 

485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 

500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 

He Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu He Leu Tyr Lys Thr Ala Glu He Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu Val Gly Lys Ala 

565 570 - 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 

580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 
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645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 

660 665 670 

Cys He Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu He Ser His 
675 680 685 

Glu His Val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
7 05 710 715 720 

Gly Lys Asn Ala He Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 

725 730 735 

Val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 

740 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 

Arg Phe Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu He Val Asp 
770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 8 00 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 

805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 

82 0 825 830 

Pro Gly He Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 

Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala He Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly 
865 870 875 880 

Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 

885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly He Thr Gly Ala He Val 

900 905 910 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu He Ser 
945 950 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 

965 970 975 
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Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Ara Asd 

980 985 990 

Pro Ser Gly Leu Asp Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
995 1000 1005 



<210> 313 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (904) 

<223> RXC02498 

<400> 313 

caaggtagaa atttgtccgt gggcacttcg tgaaggtgtg atcctcacca ggatcgacaa 60 

aggactcgag taacatttac ccggaaagga gttggcgaaa atg agt gaa gag aaa 115 

Met Ser Glu Glu Lys 
1 5 

etc aca gtc get gag ctg atg gcg cgt gec gcg aaa gag gga cgc tec 163 
Leu Thr Val Ala Glu Leu Met Ala Arg Ala Ala Lys Glu Gly A?g Ser 

10 15 20 



™ ? ?f CC ° C9a Cga cgc agg C9C cgc agc atc 9 aa sac ggt ggc 
Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser He Glu Asp Gly Gly 

25 30 35 

w=f c CC J?* g f 9 Ctg aCC " C tcc att cct 9 CC 9 fct aag gaa aag 

Val Ser Val Ala Glu Leu Thr Gly Ser lie Pro Ala Val LyI Glu Lys 



40 45 



50 



115 



211 



259 



ccc gcg gag tcc aag cac tcc age gtg ccc atc gat gca cca gca gaa 307 
Pro Ala Glu Ser Lys His Ser Ser Val Pro lie Asp ila Pro Ala 2lu 
55 60 65 

cct gag gtt gtt gag gee ccc aag cct gag ccc gec gaa gaa gta gaa 355 
Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro Ala §lu Glu Val Itu 
70 75 80 - 85 

^ C9 9t ? 9a9 " C 9aC gtC gat aag cag «* aa acc cct gag cgt 403 
Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin Glu Thr Pro Glu Arg 

90 95 ioo 

ccg gcg ccg age aac gaa gaa acc atg gtg ctg cgc atc gtg gat gaa 451 
Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu Arg He Val Asp Glu 

105 no 



499 



aaa gat cca att age ttg acg acg ggc gcg ttc ccc gtg gtt ccg gca 
Lys Asp Pro lie Ser Leu Thr Thr Gly Ala Phe Pro Val Val Pro Ala 
120 125 130 

gtt gec gee aag ccg gcg ccc gta gtg cgc gcg gag aag gac gec gat 547 
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Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala Glu Lys Asp Ala Asp 
135 140 145 

gtg gag act gcc gta aag gca gat ttc gca gag gtg gaa gtc gat aac 595 
Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu Val Glu Val Asp Asn 
150 155 160 165 

act gac acc acg cag atg get gtg gtg gaa gaa gtt gac gag gag cca 643 
Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu Val Asp Glu Glu Pro 

170 175 180 

gag caa gaa aac aaa atg tec gta ttc gcg ate ate atg atg gcg ate 691 
Glu Gin Glu Asn Lys Met Ser Val Phe Ala lie lie Met Met Ala lie 

185 190 195 

gtc gga gtt gtt etc ggt gtc gtt gta ttc etc ggc ttt gaa atg ctg 739 
Val Gly Val Val Leu Gly Val Val Val Phe Leu Gly Phe Glu Met Leu 
200 205 210 

tgg gag cgc ctg aac aag tgg ate gtc get gtt ctg gca gtc ggc gtg 787 
Trp Glu Arg Leu Asn Lys Trp lie Val Ala Val Leu Ala Val Gly Val 
215 220 225 

acc ttg gga atg gtg ggc ate ate cac get ttg cgc acc tea cgt gat 835 
Thr Leu Gly Met Val Gly lie He His Ala Leu Arg Thr Ser Arg Asp 
230 235 240 245 

ggt ttc age atg gtt etc gca gga ate gtg ggc ctg gtc atg acg ttc 883 
Gly Phe Ser Met Val Leu Ala Gly He Val Gly Leu Val Met Thr Phe 

250 255 260 

ggg ccg ctg gca ate gtc atg taatttgtcg ttttgggccc ccg 927 
Gly Pro Leu Ala He Val Met 

265 



<210> 314 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ser Glu Glu Lys Leu Thr Val Ala Glu Leu Met Ala Arg Ala Ala 
1 5 io 15 

Lys Glu Gly Arg Ser Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser 

20 25 _ 30 

He Glu Asp Gly Gly Val Ser Val Ala Glu Leu Thr Gly Ser He Pro 
35 40 45 

Ala Val Lys Glu Lys Pro Ala Glu Ser Lys His Ser Ser Val Pro He 
50 55 60 

Asp Ala Pro Ala Glu Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro 
65 70 75 80 

Ala Glu Glu Val Glu Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin 

85 90 95 

Glu Thr Pro Glu Arg Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu 
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100 105 HO 

Arg lie Val Asp Glu Lys Asp Pro lie Ser Leu Thr Thr Gly Ala Phe 
115 120 125 

Pro Val Val Pro Ala Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala 
130 135 140 

Glu Lys Asp Ala Asp Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu 
145 150 155 160 

Val Glu Val Asp Asn Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu 

165 170 175 

Val Asp Glu Glu Pro Glu Gin Glu Asn Lys Met Ser Val Phe Ala lie 

180 185 190 

He Met Met Ala He Val Gly Val Val Leu Gly Val Val Val Phe Leu 
195 200 205 

Gly Phe Glu Met Leu Trp Glu Arg Leu Asn Lys Trp He Val Ala Val 
210 215 220 

Leu Ala Val Gly Val Thr Leu Gly Met Val Gly He He His Ala Leu 
225 230 235 240 

Arg Thr Ser Arg Asp Gly Phe Ser Met Val Leu Ala Gly He Val Gly 

245 250 255 

Leu Val Met Thr Phe Gly Pro Leu Ala He Val Met 

260 265 

<210> 315 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA01491 

<400> 315 

aacggtgtga aacacattga agtgtcgttg ggttatccgc gcgaatggga gcattggtct 60 

gggcagcatg tgtggccata tccagtgatg gaggtggaca atg ctg gat gag tct 115 

Met Leu Asp Glu Ser 
1 5 

ttg ttt cca aat teg gca aag ttt tct ttc att aaa act ggc gat get 163 
Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe He Lys Thr Gly Asp Ala 

!0 15 20 

gtt aat tta gac cat ttc cat cag ttg cat ccg ttg gaa aag gca ctg 211 
Val Asn Leu Asp His Phe His Gin Leu His Pro Leu Glu Lys Ala Leu 

2 5 30 35 

gta gcg cac teg gtt gat att aga aaa gca gag ttt gga gat gee agg 259 
Val Ala His Ser Val Asp He Arg Lys Ala Glu Phe Gly Asp Ala Arg 
40 45 50 
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tgg tgt gca cat cag gca etc caa get ttg gga cga gat age ggt gat 307 
Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly Arg Asp Ser Gly Asp 
55 60 65 

ccc att ttg cgt ggg gaa cga gga atg cca ttg tgg cct tct teg gtg 355 
Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu Trp Pro Ser Ser Val 
70 75 80 85 

tct ggt tea ttg acc cac act gac gga ttc cga get get gtt gtg gcg 403 
Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg Ala Ala Val Val Ala 

90 95 100 

cca cga ttg ttg gtg cgt tct atg gga ttg gat gee gaa cct gcg gag 451 
Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp Ala Glu Pro Ala Glu 

105 110 115 

ccg ttg ccc aag gat gtt ttg ggt tea ate get egg gtg ggg gag att 499 
Pro Leu Pro Lys Asp Val Leu Gly Ser He Ala Arg Val Gly Glu He 
120 125 130 

cct caa ctt aag cgc ttg gag gaa caa ggt gtg cac tgc gcg gat cgc 547 
Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val His Cys Ala Asp Arg 
135 140 145 

ctg ctg ttt tgt gec aag gaa gca aca tac aaa gcg tgg ttc ccg ctg 595 
Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys Ala Trp Phe Pro Leu 
150 155 160 165 

acg cat agg tgg ctt ggt ttt gaa caa get gag ate gac ttg cgt gat 643 
Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu He Asp Leu Arg Asp 

170 175 180 

gat ggc act ttt gtg tec tat ttg ctg gtt cga cca act cca gtg ccg 691 
Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg Pro Thr Pro Val Pro 

185 190 195 

ttt att tea ggt aaa tgg gta ctg cgt gat ggt tat gtc ata get gcg 739 
Phe He Ser Gly Lys Trp Val Leu Arg Asp Gly Tyr Val He Ala Ala 
200 205 210 

act gca gtg act tgaactggat ggagaggata cct 774 
Thr Ala Val Thr 
215 



<210> 316 

<211> 217 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 316 

Met Leu Asp Glu Ser Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe He 
1 5 10 15 

Lys Thr Gly Asp Ala Val Asn Leu Asp His Phe His Gin Leu His Pro 

20 25 30 

Leu Glu Lys Ala Leu Val Ala His Ser Val Asp He Arg Lys Ala Glu 
35 40 45 
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Phe Gly Asp Ala Arg Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly 
50 55 60 

Arg Asp Ser Gly Asp Pro He Leu Arg Gly Glu Arg Gly Met Pro Leu 
65 70 75 80 

Trp Pro Ser Ser Val Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg 

85 90 95 

Ala Ala Val Val Ala Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp 

100 105 no 

Ala Glu Pro Ala Glu Pro Leu Pro Lys Asp Val Leu Gly Ser He Ala 
115 120 125 

Arg Val Gly Glu He Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val 
130 135 140 

His Cys Ala Asp Arg Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys 
145 150 155 160 

Ala Trp Phe Pro Leu Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu 

165 170 175 

He Asp Leu Arg Asp Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg 

180 185 190 

Pro Thr Pro Val Pro Phe He Ser Gly Lys Trp Val Leu Arg Asp Gly 
195 200 205 

Tyr Val He Ala Ala Thr Ala Val Thr 
210 215 



<210> 317 
<211> 1287 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXA02155 

<400> 317 

tcggcgtcgc accttaaagt agcgccttaa agcggcgctt caaaccaagc gccctaacca 60 

gcaaacacaa caaacacatc taattcagta ggagttccac atg gca gaa aaa ggc 115 

Met Ala Glu Lys Gly 
1 5 

att acc gcg ccg aaa ggc ttc gtt get tct gca acg acc gcg ggt att 163 
He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala Thr Thr Ala Gly He 

1° 15 20 

aaa get tct ggc aat cct gac atg gcg ttg gtg gtt aac cag ggt cca 211 
Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val Val Asn Gin Gly Pro 

25 30 35 

gag ttt tec gca gcg gec gtg ttt aca cgt aac cga gtt ttc gca gcg 259 
Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn Arg Val Phe Ala Ala 
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40 45 50 



cct gtg aag gtg age cga gag aac gtt get gat ggc cag ate agg get 307 
Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp Gly Gin He Arg Ala 
55 60 65 

gtt ttg tac aac get ggt aat get aat gcg tgt aat ggt ctg cag ggt 355 
Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys Asn Gly Leu Gin Glv 
70 75 80 85 

gag aag gat get cgt gag tct gtt tct cat eta get caa aat ttg ggc 403 
Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu Ala Gin Asn Leu Gly 

90 95 ioo 

ttg gag gat tec gat att ggt gtg tgt tec act ggt ctt att ggt gag 451 
Leu Glu Asp Ser Asp He Gly Val Cys Ser Thr Gly Leu He Gly Glu 

105 110 us 

ttg ctt ccg atg gat aag etc aat gca ggt att gat cag ctg ace get 499 
Leu Leu Pro Met Asp Lys Leu Asn Ala Gly He Asp Gin Leu Thr Ala 
120 125 130 

gag ggc get ttg ggt gac aat ggt gca get get gee aag gcg ate atg 547 
Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala Ala Lys Ala He Met 



135 140 



145 



ace act gac acg gtg gat aag gaa ace gtc gtg ttt get gat ggt tgg 595 
Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val Phe Ala Asp Gly Trp 
I 50 155 160 



165 



act gtc ggc gga atg ggc aag ggc gtg ggc atg atg gcg ccg tct ctt 643 
Thr Val Gly Gly Met Gly Lys Gly Val Gly Met Met Ala Pro Ser Leu 

170 175 



180 



gee ace atg ctg gtc tgc ttg acc act gat gca tec gtt act cag gaa 691 
Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala Ser Val Thr Gin Glu 

185 190 195 

atg get cag ate gcg ctg get aat get acg gee gtt acg ttt gac acc 739 
Met Ala Gin He Ala Leu Ala Asn Ala Thr Ala Val Thr Phe Asp Thr 
200 205 210 

ctg gat att gat gga tea acc tec acc aat gac acc gtg ttc ctg ctg 787 
Leu Asp He Asp Gly Ser Thr Ser Thr Asn Asp Thr Val Phe Leu Leu 
215 220 225 



gca tct ggc get age gga ate acc cca act cag gat -gaa etc aac gat 835 
Ala Ser Gly Ala Ser Gly He Thr Pro Thr Gin Asp Glu Leu Asn Asp 
230 235 240 245 



gcg gtg tac gca get tgt tct gat ate gca gcg aag ctt cag get gat 883 
Ala Val Tyr Ala Ala Cys Ser Asp He Ala Ala Lys Leu Gin Ala Asp 

250 255 260 

gca gag ggt gtg acc aag cgc gtt get gtg aca gtg gtg gga acc acc 931 
Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr Val Val Gly Thr Thr 

265 270 275 

aac aac gag cag gcg att aat gcg get cgc act gtt get cgt gac aat 979 
Asn Asn Glu Gin Ala He Asn Ala Ala Arg Thr Val Ala Arg Asp Asn 
280 285 290 
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ttg ttc aag tgc gca atg ttt gga tct gat cca aac tgg ggt cgc gtg 

^ 0 2 7 

Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro Asn Trp Gly Arg Val 
295 300 305 

ttg get gca gtc ggc atg get gat get gat atg gaa cca gag aag att 
1075 

Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met Glu Pro Glu Lys He 
31 ° 315 320 325 

tct gtg ttc ttc aat ggt caa gca gta tgc ctt gat tec act aac act 
1123 y 

Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu Asp Ser Thr Gly Ala 

330 335 340 

cct ggt get cgt gag gtg gat ctt tec ggc get gac att gat gtc cga 

Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala Asp He Asp Val Arg 

345 350 355 

fo^ Q gat ttg gg ° aCC agt gg ° gaa ggC Cag gca aca gtt caa acc a ct 

He Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala Thr Val Arg Thr Thr 
360 365 370 

gac ctg age ttc tec tac gtg gag ate aac tec gcg tac age tct 
1264 

Asp Leu Ser Phe Ser Tyr Val Glu He Asn Ser Ala Tyr Ser Ser 
375 380 385 

taaaaagaaa cagcactcca act 
1287 



<210> 318 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 318 

Met Ala Glu Lys Gly He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala 
15 10 15 

Thr Thr Ala Gly He Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val 

20 25 30 

Val Asn Gin Gly Pro Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn 
35 40 45 

Arg Val Phe Ala Ala Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp 
50 55 60 

Gly Gin He Arg Ala Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys 
65 70 75 so 

Asn Gly Leu Gin Gly Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu 

85 90 95 

Ala Gin Asn Leu Gly Leu Glu Asp Ser Asp He Gly Val Cys Ser Thr 

100 105 no 
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Gly Leu He Gly Glu Leu Leu Pro Met Asp Lys Leu Asn Ala Gly He 
115 120 125 

Asp Gin Leu Thr Ala Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala 
130 135 140 

Ala Lys Ala He Met Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val 
145 150 155 160 

Phe Ala Asp Gly Trp Thr Val Gly Gly Met Gly Lys Gly Val Gly Met 

165 170 175 

Met Ala Pro Ser Leu Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala 

180 185 190 

Ser Val Thr Gin Glu Met Ala Gin He Ala Leu Ala Asn Ala Thr Ala 
195 200 205 

Val Thr Phe Asp Thr Leu Asp He Asp Gly Ser Thr Ser Thr Asn Aso 
210 215 220 

Thr Val Phe Leu Leu Ala Ser Gly Ala Ser Gly He Thr Pro Thr Gin 
225 230 235 240 

Asp Glu Leu Asn Asp Ala Val Tyr Ala Ala Cys Ser Asp He Ala Ala 

245 250 255 

Lys Leu Gin Ala Asp Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr 

260 265 270 

Val Val Gly Thr Thr Asn Asn Glu Gin Ala He Asn Ala Ala Arg Thr 
275 280 285 

Val Ala Arg Asp Asn Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro 
290 295 300 

Asn Trp Gly Arg Val Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met 
305 310 315 320 

Glu Pro Glu Lys He Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu 

325 330 335 

Asp Ser Thr Gly Ala Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala 

340 345 350 

Asp He Asp Val Arg He Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala 
355 360 365 

Thr Val Arg Thr Thr Asp Leu Ser Phe Ser Tyr Val Glu lie Asn Ser 
370 375 380 

Ala Tyr Ser Ser 
385 



<210> 319 
<211> 1074 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (1051) 

<223> RXA02156 

<400> 319 

aaccactgac ctgagcttct cctacgtgga gatcaactcc gcgtacagct cttaaaaaga 60 

aacagcactc caactaacaa gcagggaaaa gggcacaggc atg aat gac ttg ate 115 

Met Asn Asp Leu lie 
1 5 

aaa gat tta ggc tct gag gtg cgc gca aat gtc etc get gag gcg ttg 163 
Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val Leu Ala Glu Ala Leu 

10 15 20 

cca tgg ttg cag cac ttc cgc gac aag att gtt gtc gtg aaa tat ggc 211 
Pro Trp Leu Gin His Phe Arg Asp Lys lie Val Val Val Lys Tyr Glv 

25 30 35 



gga aac gec atg gtg gat gat gat etc aag get get ttt get gec gac 
Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala Ala Phe Ala Ala Asp 
40 45 



259 



50 



atg gtc ttc ttg cgc acc gtg ggc gca aaa cca gtg gtg gtg cac ggt 
Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro Val Val Val His Gly 
55 60 65 



307 



ggt gga cct cag att tct gag atg eta aac cgt gtg ggt etc cag ggc 355 
Gly Gly Pro Gin He Ser Glu Met Leu Asn Arg Val Gly Leu Gin Gly 
70 75 . fin ai 



80 85 

gag ttc aag ggt ggt ttc cgt gtg acc act cct gag gtc atg gac att 
Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro Glu Val Met Asp He 

90 95 100 



403 



gtg cgc atg gtg etc ttt ggt cag gtc ggt cgc gat tta gtt ggt ttg 451 
Val Arg Met Val Leu Phe Gly Gin Val Gly Arg Asp Leu Val Gly Leu 

105 no us 

ate aac tct cat ggc cct tac get gtg gga acc tec ggt gag gat gee 499 
He Asn Ser His Gly Pro Tyr Ala Val Gly Thr Ser Gly Glu Asp Ala 



120 125 



130 



ggc ctg ttt acc gcg cag aag cgc atg gtc aac ate gat ggc gta ccc 547 
Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn He Asp Gly Val Pro 
135 140 145 _ 



act gat att ggt ttg gtc gga gac ate att aat gtc gat gee tct tec 
Thr Asp He Gly Leu Val Gly Asp He He Asn Val Asp Ala Ser Ser 
I 50 155 160 



595 



165 



ttg atg gat ate ate gag gec ggt cgc att cct gtg gtc tct acg att 643 
Leu Met Asp He He Glu Ala Gly Arg He Pro Val Val Ser Thr He 

170 175 



180 



691 



get cca ggc gaa gac ggc cag att tac aac att aac gec gat acc gca 
Ala Pro Gly Glu Asp Gly Gin He Tyr Asn He Asn Ala Asp Thr Ala 

185 190 195 

gca ggt get ttg get gca gcg att ggt gca gaa cgc ctg ctg gtt etc 739 
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Ala Gly Ala Leu Ala Ala Ala lie Gly Ala Glu Arg Leu Leu Val Leu 
200 205 210 

acc aat gtg gaa ggt ctg tac acc gat tgg cct gat aag age tea ctg 787 
Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro Asp Lys Ser Ser Leu 
215 220 225 

gtg tec aag ate aag gec acc gag ctg gag gec att ctt ccg gga ctt 835 
Val Ser Lys lie Lys Ala Thr Glu Leu Glu Ala lie Leu Pro Gly Leu 
230 235 240 245 

gat tec ggc atg att cca aag atg gag tct tgc ttg aac gcg gtg cgt 883 
Asp Ser Gly Met lie Pro Lys Met Glu Ser Cys Leu Asn Ala Val Arg 

250 255 260 

ggg gga gta age get get cat gtc att gac ggc cgc ate gcg cac teg 931 
Gly Gly Val Ser Ala Ala His Val lie Asp Gly Arg lie Ala His Ser 

265 270 275 

gtg ttg ctg gag ctt ttg acc atg ggt gga att ggc acg atg gtg ctg 979 
Val Leu Leu Glu Leu Leu Thr Met Gly Gly He Gly Thr Met Val Leu 
280 285 290 

ccg gat gtt ttt gat egg gag aat tat cct gaa ggc acc gtt ttt aga 
1027 

Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu Gly Thr Val Phe Arg 
295 300 305 

aaa gac gac aag gat ggg gaa ctg taaatgagca cgctggaaac ttg 
1074 

Lys Asp Asp Lys Asp Gly Glu Leu 
310 315 



<210> 320 
<211> 317 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Met Asn Asp Leu He Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val 
1 5 10 15 

Leu Ala Glu Ala Leu Pro Trp Leu Gin His Phe Arg Asp Lys He Val 

20 25 30 

Val Val Lys Tyr Gly Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala 
35 40 45 

Ala Phe Ala Ala Asp Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro 
50 55 60 

Val Val Val His Gly Gly Gly Pro Gin He Ser Glu Met Leu Asn Arg 
65 70 75 80 

Val Gly Leu Gin Gly Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro 

85 90 95 

Glu Val Met Asp He Val Arg Met Val Leu Phe Gly Gin Val Gly Arg 

100 105 HO 
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Asp Leu Val Gly Leu lie Asn Ser His Gly Pro Tyr Ala Val Gly Thr 

120 125 

Ser Gly Glu Asp Ala Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn 
130 135 140 

He Asp Gly Val Pro Thr Asp He Gly Leu Val Gly Asp He He Asn 
145 150 155 160 

Val Asp Ala Ser Ser Leu Met Asp He He Glu Ala Gly Arg He Pro 

165 170 175 

Val Val Ser Thr He Ala Pro Gly Glu Asp Gly Gin He Tyr Asn He 

180 185 190 

Asn Ala Asp Thr Ala Ala Gly Ala Leu Ala Ala Ala He Gly Ala Glu 
19 5 200 205 

Arg Leu Leu Val Leu Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro 
210 215 220 

Asp Lys Ser Ser Leu Val Ser Lys He Lys Ala Thr Glu Leu Glu Ala 
225 230 235 240 

He Leu Pro Gly Leu Asp Ser Gly Met He Pro Lys Met Glu Ser Cys 

245 250 255 

Leu Asn Ala Val Arg Gly Gly Val Ser Ala Ala His Val He Asp Gly 

260 265 270 

Arg He Ala His Ser Val Leu Leu Glu Leu Leu Thr Met Gly Gly He 
275 280 285 

Gly Thr Met Val Leu Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu 
290 295 300 

Gly Thr Val Phe Arg Lys Asp Asp Lys Asp Gly Glu Leu 
305 310 315 



<210> 321 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXN02153 



<400> 321 

cccacttgca gttttagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 

cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 115 

Met He Met His Asn 
1 5 

1" S?* gta aCt atg aca atc aag gtt gca atc ^ ca W sec agt 163 
Val Tyr Gly Val Thr Met Thr lie Lys Val Ala He Ala Gly Ala Ser 

10 15 20 
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gga tat gcc ggc gga gaa ate ctt cgt etc ctt tta ggc cat cca get 211 
Gly Tyr Ala Gly Gly Glu lie Leu Arg Leu Leu Leu Gly His Pro Ala 

25 30 35 



tat gca tct ggt gaa eta gaa ate gga gca etc ace gcg gca tea ace 
Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 so 



259 



gca ggc age acg etc ggt gaa ttg atg cca cac att ccg cag ttg gcg 307 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His He Pro Gin Leu Ala 
55 60 65 

gat cgt gtt att caa gac ace aca get gaa act eta gcc ggt cat gat 355 
Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 

gtc gta ttt eta gga ctt cca cac gga ttc tct gca gaa att gca ctt 403 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu He Ala Leu 

90 95 ioo 

cag etc gga cca gat gtc aca gtg att gac tgt gca get gac ttt cgt 451 
Gin Leu Gly Pro Asp Val Thr Val He Asp Cys Ala Ala Asp Phe Arg 

105 no us 

ctg caa aat get gca gat tgg gag aag ttc tac ggc tea gag cac cag 499 
Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 130 

gga aca tgg cct tat ggc att cca gaa atg cca gga cac cgc gag get 547 
Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cca gga tgt ttc cca ace ggt 595 
Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 



150 155 



160 165 



gca ace ttg get ctt ctt cct gcg gtt caa gcg gga ctt ate gag cca 643 
Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu He Glu Pro 

170 175 180 

gat gtt tec gta gtg tec ate acc ggc gta tea ggt gca ggt aag aaa 691 
Asp Val Ser Val Val Ser lie Thr Gly Val Ser Gly Ala Gly Lys Lys 

185 190 195 

gca tct gtt gca eta ctt ggc teg gaa acc atg ggt tea etc aag gcg 739 
Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met Gly Ser Leu Lys Ala 
200 205 .210 

tac aac acc tec gga aag cac cgc cac acc ccg gaa att gcc cag aac 787 
Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro Glu He Ala Gin Asn 
215 220 225 

etc ggc gaa gtc age gac aag cca gtc aag gtg age ttc acc cca gtg 835 
Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val Ser Phe Thr Pro Val 
230 235 240 245 

ctt gca ccg tta cct cgc gaa ttc tea cca ctg caa ccg cac ctt 880 
Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu Gin Pro His Leu 

250 255 260 

tgaaagaagg cgttaccgca gaa 903 
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<210> 322 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met He Met His Asn Val Tyr Gly Val Thr Met Thr lie Lys Val Ala 
1 5 io 15 

He Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu 

20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 

55 60 

lie Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 

70 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 

85 go 95 

Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 

100 105 110 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro 
130 135 140 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 iso ice * 

±ol) 155 iso 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 

165 170 175 

Gly Leu He Glu Pro Asp Val Ser Val Val Ser He Thr Gly Val Ser 

180 185 190 

Gly Ala Gly Lys Lys Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met 
195 200 205 

Gly Ser Leu Lys Ala Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro 
21° 215 220 

Glu He Ala Gin Asn Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val 
" 230 235 240 

Ser Phe Thr Pro Val Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu 

245 250 255 

Gin Pro His Leu 

260 



<210> 323 
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<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> FRXA02153 

<400> 323 

cccacttgca gttttagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 

cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 115 

Met lie Met His Asn 
1 5 

gtg tat ggt gta act atg aca ate aag gtt gca ate gca gga gec agt 163 
Val Tyr Gly Val Thr Met Thr lie Lys Val Ala lie Ala Gly Ala Ser 

10 15 20 

gga tat gec ggc gga gaa ate ctt cgt etc ctt tta ggc cat cca get 211 
Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu Leu Gly His Pro Ala 

25 30 35 

tat gca tct ggt gaa eta gaa ate gga gca etc ace gcg gca tea ace 259 
Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 50 

gca ggc age acg etc ggt gaa ttg atg cca cac att ccg cag ttg gcg 307 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His He Pro Gin Leu Ala 
55 60 65 

gat cgt gtt att caa gac acc aca get gaa act eta gec ggt cat gat 355 
Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 

gtc gta ttt eta gga ctt cca cac gga ttc tct gca gaa att gca ctt 403 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu He Ala Leu 

90 95 ioo 

cag etc gga cca gat gtc aca gtg att gac tgt gca get gac ttt cgt 451 
Gin Leu Gly Pro Asp Val Thr Val He Asp Cys Ala Ala Asp Phe Arg 

105 110 115 

ctg caa aat get gca gat tgg gag aag ttc tac ggc tea gag cac cag 499 
Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 -130 

gga aca tgg cct tat ggc att cca gaa atg cca gga cac cgc gag get 547 
Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cca gga tgt ttc cca acc ggt 595 
Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 
I 50 155 160 165 

gca acc ttg get ctt ctt cct gcg gtt caa gcg gga ctt ate gag cca 643 
Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu He Glu Pro 

170 175 180 

gat gtt tec gta gtg tec ate acc ggc gta tea ggt gca ggt aag aaa 691 
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Asp val Ser Val Val Ser lie Thr Gly Val Ser Gly Ala Gly Lys Lys 

185 190 195 

gca tct gtt gca eta ctt ggc teg gaa acc atg ggt tea etc aag gcg 739 
Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met Gly Ser Leu Lys Ala 
200 205 210 



tac aac acc tec gga aag cac cgc cac acc ccg gaa att gec cag aac 
Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro Glu He Ala Gin Asn 
215 220 225 



787 



etc ggc gaa gtc age gac aag cca gtc aag gtg age ttc acc cca gtg 835 
Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val Ser Phe Thr Pro Val 
230 235 240 2 45 

ctt gca ccg tta cct cgc gaa ttc tea cca ctg caa ccg cac ctt 880 
Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu Gin Pro His Leu 

250 255 260 

tgaaagaagg cgttaccgca gaa 903 



<210> 324 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met He Met His Asn Val Tyr Gly Val Thr Met Thr He Lys Val Ala 
1 5 io 15 

He Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu 

20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 
50 55 60 

He Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 
65 ™ 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 

85 90 95 

Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 

100 105 no 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro 
130 135 14Q 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 150 155 16 J 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 

165 170 175 
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Gly Leu He Glu Pro Asp Val Ser Val val Ser He Thr Gly Val Ser 

180 185 190 

Gly Ala Gly Lys Lys Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met 
195 200 205 

Gly Ser Leu Lys Ala Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro 
210 215 220 

Glu He Ala Gin Asn Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val 
225 230 235 240 

Ser Phe Thr Pro Val Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu 

245 250 255 

Gin Pro His Leu 

260 



<210> 325 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA02154 

<400> 325 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 
1 5 

acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 
Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 

10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 

25 30 35 

gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 259 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu He Asp Glu Glu 
40 45 _50 

gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 307 
Ala Gly Lys Val Leu Val Thr Ser Ala He Asp Asn Leu Thr Lys Gly 
55 60 65 

act gec ggc gee get gtt cag tgc atg aac tta age gtt ggt ttt gat 355 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asd 
70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 
Glu Ala Ala Gly Leu Pro Girt Val Gly Val Ala Pro 

90 95 

ccttaaagcg gcg 414 
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<210> 326 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
1 5 io 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 

20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu He Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala He Asd 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 ao 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 

85 90 95 

Pro 



<210> 327 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXA02157 

<400> 327 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 
1 5 

act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 163 
Thr Trp Pro Gin Val lie He Asn Thr Tyr Gly Thr Pro Pro Val Glu 

10 15 20 

ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat ate 211 
Leu val Ser Gly Lys Gly Ala Thr Val Thr Asp Lp Gin Sy Jsn Val 

25 30 35 

J£ t?o P° r" g T Ct ° *? ff gg ° at ° gCa gtC aac gcg cac gec 259 

Tyr He Asp Leu Leu Ala Gly lie Ala Val Asn Ala Leu Gly His Ala 

40 45 50 

ri tC ^° ?f g gCg gtC acC aaC cag atc Wc caa ctt ggt 307 
His Pro Ala He He Glu Ala Val Thr Asn Gin He Gly Gin Leu Gly 
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55 60 65 

cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gec gag 355 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
7 ° 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gac gee acc etc gee gcg caa 403 
Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 

90 95 ioo 

acc egg gtt ttc ttc tgc aac teg ggc gec gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 

105 HO us 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 
Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg He Leu Ala Ala Val 
120 125 130 

cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 
Hxs Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 i 6 5 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 

I 70 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro He Gin Gly Glu Thr 

185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly He Leu Met He Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ccc gat gtg gtg acc atg gec aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro He 

250 255 260 

ggt get tgt ttg gee act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 

265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gec 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

1027 t<=t gCt ttC tg ° gCa gaa gtt gcc 

Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
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295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gcc aag gtt gac ggc gtt 
1075 

Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 
1123 

Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 

330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 
1171 

Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val lie 

345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 
1219 

Leu Asn Ala Pro Ala Asp Asn lie lie Arg Leu Thr Pro Pro Leu Val 

360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gcc gag aca 
1267 

lie Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 

1296 

He Ala 

390 



<210> 328 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 

20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 _ 45 

Ala Leu Gly His Ala His Pro Ala He He Glu Ala Val Thr Asn Gin 
50 55 60 

He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 7 0 75 80 

Val Glu Val Ala Glu Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala 

85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 

100 105 no 

Ala Asn Glu Ala Ala Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg 
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115 



120 



125 



lie Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 

165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro 

180 185 190 

lie Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Val Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 

245 250 255 

Gly Gly Leu Pro lie Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 

260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala 
305 310 315 320 

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly 

325 330 335 

Val Val Leu Glu Arg Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe 

340 345 350 

Lys His Gly Val lie Leu Asn Ala Pro Ala Asp Asn lie lie Arg Leu 
355 360 365 

Thr Pro Pro Leu Val lie Thr Asp Glu Glu lie Ala Asp Ala Val Lys 
370 375 380 

Ala He Ala Glu Thr He Ala 
385 390 



<210> 329 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 



488 





WO 01/00843 W W PCT/IB00/00923 



<222> (101) . . (1468) 
<223> RXS02970 

<400> 329 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 



85 



tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 

90 95 ioo 



403 



ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 

105 no us 

teg atg gee cgt ggc "gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ^ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
I 50 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

110 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 
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cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 



787 



ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc ace gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 
1 0 2 7 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

1075 atS ° 9C 93t aC ° ttC 9ga tCa gag gCa taC tCC 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

? g ^" a ° tC tCC 9ga ° aC CCa Ctt 9Ca 9ta gca ccc 9 CC aa 9 

«L ^ « ^ 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

1171 9C9 att 9C9 933 " a 939 at ° att CCa CgC gta gct 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

?? a o Ctt " C 9Ct 933 Ct9 atC 9aa CCt cgc ctt cgt 9 aa cta 9 C 9 9aa 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

?tr-, aaC gta gCg at ° gCt 9ac gtg cgg ggc atc OT a -ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg gct gec ggt gct gca gaa 

1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg atc tec ggc aac cga ttc cac 

13 63 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 
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ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
1411 

lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 

425 430 435 

gac gcg gtg gaa get gca gec caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gec 
1491 

Ala Leu Phe 
455 



<210> 330 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe. Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 no 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser -He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 
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Glu Arg Ala Leu 
210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 

260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 

340 

lie Pro Arg Val 
355 

Arg Glu Leu Ala 
370 

Gly Phe Phe Trp 
385 

Ala Gly Ala Ala 



Gly Asn Arg Phe 

420 

Leu Val Ala Leu 
435 

Leu Thr Phe Ala 
450 



Lys His Leu Glu 
215 

Ala lie Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe lie 



Lys Leu Phe Ala 

280 

lie Thr Phe Ala 
295 

lie Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 

360 

Glu Glu Asn Val 
375 

Ala Val Glu Phe 
390 

Glu Phe Lys Glu 
405 

His lie Ala Pro 



Leu Asp Ala Val 

440 

Gly Ala Leu Phe 
455 



Asp Val He Ala 

220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 

300 

Gin Ser He Arg 
315 

Thr Tyr Ser Gly 
330 

Glu He Tyr Ala 
345 

Ala Glu Leu He 



Ala He Ala Asp 

380 

Asn Ala Asp Ala 
395 

Arg Gly Val Trp 
410 

Pro Leu Thr Thr 
425 

Glu Ala Ala Ala 



Phe Glu Gly Ala 



Gly Ser Ser Gly 

240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 

320 

His Pro Leu Ala 
335 

Glu Gly Glu lie 
350 

Glu Pro Arg Leu 
365 

Val Arg Gly He 



Thr Ala Met Ala 

400 

Pro Met He Ser 
415 

Thr Asp Asp Glu 
430 

Gin Ala Val Glu 
445 



<210> 331 
<211> 1330 
<212> DNA 

<213> Corynebacteriuxn glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 331 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 
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ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 

105 110 115 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu -Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 
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ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gec aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 

295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gee atg get gee <ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc 
1330 

Phe Lys Glu Arg Gly 

410 



<210> 332 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 332 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

4 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
i45 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 

245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 

260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 . 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 
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Ser Glu Ala Tyr Ser Gly Gly Leu 

325 

Val Ala Pro Ala Lys Ala Ala Leu 

340 

lie Pro Arg Val Ala Arg Leu Gly 
355 360 

Arg Glu Leu Ala Glu Glu Asn Val 
370 375 

Gly Phe Phe Trp Ala Val Glu Phe 
385 390 

Ala Gly Ala Ala Glu Phe Lys Glu 

405 



Thr Tyr Ser Gly His Pro Leu Ala 
330 335 

Glu lie Tyr Ala Glu Gly Glu lie 
345 350 

Ala Glu Leu lie Glu Pro Arg Leu 

365 

Ala lie Ala Asp Val Arg Gly lie 

380 

Asn Ala Asp Ala Thr Ala Met Ala 
395 400 

Arg Gly 
410 



<210> 333 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXA02158 

<400> 333 

aacattatcc gtttgacccc gccgctggtg atcaccgacg aagaaatcgc agacgcagtc 60 

aaggctattg ccgagacaat cgcataaagg actcaaactt atg act tea caa cca 115 

Met Thr Ser Gin Pro 
1 5 

cag gtt cgc cat ttt ctg get gat gat gat etc ace cct gca gag cag 163 
Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu Thr Pro Ala Glu Gin 

10 15 20 

gca gag gtt ttg acc eta gec gca aag etc aag gca gcg ccg ttt teg 211 
Ala Glu Val Leu Thr Leu Ala Ala Lys Leu Lys Ala Ala Pro Phe Ser 

25 30 35 

gag cgt cca etc gag gga cca aag tec gtt gca gtt ctt ttt gat aag 259 
Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala Val leu Phe Asp Lys 
40 45 50 

act tea act cgt act cgc ttc tec ttc gac gcg ggc ate get cat ttg 307 
Thr Ser Thr Arg Thr Arg Phe Ser Phe Asp Ala Gly He Ala His Leu 
55 60 65 

ggt gga cac gee ate gtc gtg gat tec ggt age tea cag atg ggt aag 355 
Gly Gly His Ala He Val Val Asp Ser Gly Ser Ser Gin Met Gly Lys 
70 75 80 85 

ggc gag tec ctg cag gac acc gca get gta ttg tec cgc tac gtg gaa 403 
Gly Glu Ser Leu Gin Asp Thr Ala Ala Val Leu Ser Arg Tyr Val Glu 

90 95 100 
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gca att gtg tgg cgc acc tac gca cac age aat ttc cac gec atg gcg 451 
Ala lie Val Trp Arg Thr Tyr Ala His Ser Asn Phe His Ala Met Ala 

105 110 115 

gag acg tec act gtg ccg ctg gtg aac tec ttg tec gat gat ctg cac 499 
Glu Thr Ser Thr Val Pro Leu Val Asn Ser Leu Ser Asp Asp Leu His 
120 125 130 

cca tgc cag att ctg get gat ctg cag act ate gtg gaa aac etc age 547 
Pro Cys Gin lie Leu Ala Asp Leu Gin Thr lie Val Glu Asn Leu Ser 
135 140 145 

cct gaa gaa ggc cca gca ggc ctt aag ggt aag aag get gtg tac ctg 595 
Pro Glu Glu Gly Pro Ala Gly Leu Lys Gly Lys Lys Ala Val Tyr Leu 
150 155 160 165 

ggc gat ggc gac aac aac atg gee aac tec tac atg att ggc ttt gee 643 
Gly Asp Gly Asp Asn Asn Met Ala Asn Ser Tyr Met lie Gly Phe Ala 

170 175 180 

acc gcg ggc atg gat att tec ate ate get cct gaa ggg ttc cag cct 691 
Thr Ala Gly Met Asp lie Ser lie lie Ala Pro Glu Gly Phe Gin Pro 

185 190 195 

cgt gcg gaa ttc gtg gag cgc gcg gaa aag cgt ggc cag gaa acc ggc 739 
Arg Ala Glu Phe Val Glu Arg Ala Glu Lys Arg Gly Gin Glu Thr Gly 
200 205 210 

gcg aag gtt gtt gtc acc gac age etc gac gag gtt gee ggc gee gat 787 
Ala Lys Val Val Val Thr Asp Ser Leu Asp Glu Val Ala Gly Ala Asp 
215 220 225 

gtt gtc ate acc gat acc tgg gta tec atg ggt atg gaa aac gac ggc 835 
Val Val lie Thr Asp Thr Trp Val Ser Met Gly Met Glu Asn Asp Gly 
230 235 240 245 

ate gat cgc acc aca cct ttc gtt cct tac cag gtc aac gat gag gtc 883 
lie Asp Arg Thr Thr Pro Phe Val Pro Tyr Gin Val Asn Asp Glu Val 

250 255 260 

atg gcg aaa get aac gac ggc gee ate ttc ctg cac tgc ctt cct gee 931 
Met Ala Lys Ala Asn Asp Gly Ala lie Phe Leu His Cys Leu Pro Ala 

265 270 275 

tac cgt ggc aaa gaa gtg gca gee tec gtg att gat gga cca gcg tec 979 
Tyr Arg Gly Lys Glu Val Ala Ala Ser Val lie Asp Gly Pro Ala Ser 
280 285 .290 

aaa gtt ttc gat gaa gca gaa aac cgc etc cac get cag aaa gca ctg 
1027 

Lys Val Phe Asp Glu Ala Glu Asn Arg Leu His Ala Gin Lys Ala Leu 
295 300 305 

ctg gtg tgg ctg ctg gee aac cag ccg agg taagacatgt cccttggctc 
1077 

Leu Val Trp Leu Leu Ala Asn Gin Pro Arg 
310 315 

aac 
1080 
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<210> 334 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Met Thr Ser Gin Pro Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu 
15 10 15 

Thr Pro Ala Glu Gin Ala Glu Val Leu Thr Leu Ala Ala Lys Leu Lys 

20 25 30 

Ala Ala Pro Phe Ser Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala 
35 40 45 

Val Leu Phe Asp Lys Thr Ser Thr Arg Thr Arg Phe Ser Phe Asp Ala 
50 55. 60 

Gly lie Ala His Leu Gly Gly His Ala lie Val Val Asp Ser Gly Ser 
65 70 75 80 

Ser Gin Met Gly Lys Gly Glu Ser Leu Gin Asp Thr Ala Ala Val Leu 

85 90 95 

Ser Arg Tyr Val Glu Ala lie Val Trp Arg Thr Tyr Ala His Ser Asn 

100 105 110 

Phe His Ala Met Ala Glu Thr Ser Thr Val Pro Leu Val Asn Ser Leu 
115 120 125 

Ser Asp Asp Leu His Pro Cys Gin lie Leu Ala Asp Leu Gin Thr lie 
130 135 140 

Val Glu Asn Leu Ser Pro Glu Glu Gly Pro Ala Gly Leu Lys Gly Lys 
145 150 155 160 

Lys Ala Val Tyr Leu Gly Asp Gly Asp Asn Asn Met Ala Asn Ser Tyr 

165 170 175 

Met lie Gly Phe Ala Thr Ala Gly Met Asp lie Ser lie lie Ala Pro 

180 185 190 

Glu Gly Phe Gin Pro Arg Ala Glu Phe Val Glu Arg Ala Glu Lys Arg 
195 200 205 

Gly Gin Glu Thr Gly Ala Lys Val Val Val Thr Asp _Ser Leu Asp Glu 
210 215 220 

Val Ala Gly Ala Asp Val Val lie Thr Asp Thr Trp Val Ser Met Gly 
225 230 235 240 

Met Glu Asn Asp Gly lie Asp Arg Thr Thr Pro Phe Val Pro Tyr Gin 

245 250 255 

Val Asn Asp Glu Val Met Ala Lys Ala Asn Asp Gly Ala lie Phe Leu 

260 265 270 

His Cys Leu Pro Ala Tyr Arg Gly Lys Glu Val Ala Ala Ser Val lie 
275 280 285 
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Asp Gly Pro Ala Ser Lys Val Phe Asp Glu Ala Glu Asn Arg Leu His 
290 295 300 

Ala Gin Lys Ala Leu Leu Val Trp Leu Leu Ala Asn Gin Pro Arg 
305 310 315 



<210> 335 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXA02160 

<400> 335 

ttttcgagga ataccaaccc tttcaacaca ataattttct ttaaacatcc ttgctgtcca 60 

ccacggctgg caaggaactt aaaatgaagg agcacacctc atg act aac cgc ate 115 

Met Thr Asn Arg lie 
1 5 

gtt ctt gca tac tec ggc ggt ctg gac acc act gtg gca att cca tac 163 
Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr Val Ala lie Pro Tyr 

10 15 20 

ctg aag aag atg att gat ggt gaa gtc ate gca gtt tec etc gac ctg 211 
Leu Lys Lys Met lie Asp Gly Glu Val lie Ala Val Ser Leu Asp Leu 

25 30 35 

ggc cag ggt gga gag aac atg gac aac gtt cgc cag cgt gca ttg gat 259 
Gly Gin Gly Gly Glu Asn Met Asp Asn Val Arg Gin Arg Ala Leu Asp 
40 45 50 

gee ggt gca get gag tec ate gtt gtt gat gca aag gat gag ttc get 3 07 
Ala Gly Ala Ala Glu Ser lie Val Val Asp Ala Lys Asp Glu Phe Ala 
55 60 65 

gag gag tac tgc ctg cca acc ate aag gca aac ggc atg tac atg aag 355 
Glu Glu Tyr Cys Leu Pro Thr lie Lys Ala Asn Gly Met Tyr Met Lys 
70 75 80 85 

cag tac cca ctg gtt tct gca ate tec cgc cca ctg ate gtc aag cac 403 
Gin Tyr Pro Leu Val Ser Ala lie Ser Arg Pro Leu lie Val Lys His 

90 95 „ 100 

etc gtt gag get ggc aag cag ttc aac ggt acc cac gtt gca cac ggc 451 
Leu Val Glu Ala Gly Lys Gin Phe Asn Gly Thr His Val Ala His Gly 

105 110 115 

tgc act ggt aag ggc aac gac cag gtt cgt ttc gag gtc ggc ttc atg 499 
Cys Thr Gly Lys Gly Asn Asp Gin Val Arg Phe Glu Val Gly Phe Met 
120 125 130 

gac acc gat cca aac ctg gag ate att gca cct get cgt gac ttc gca 547 
Asp Thr Asp Pro Asn Leu Glu lie lie Ala Pro Ala Arg Asp Phe Ala 
135 140 145 

tgg acc cgc gac aag get ate gee ttc gee gag gag aac aac gtt cca 595 
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Trp Thr Arg Asp Lys Ala lie Ala Phe Ala Glu Glu Asn Asn Val Pro 
150 155 160 165 

ate gag cag tec gtg aag tec cca ttc tec ate gac cag aac gtc tgg 643 
lie Glu Gin Ser Val Lys Ser Pro Phe Ser lie Asp Gin Asn Val Trp 

170 175 180 

ggc cgc get att gag ace ggt tac ctg gaa gat ctg tgg aat get cca 691 
Gly Arg Ala lie Glu Thr Gly Tyr Leu Glu Asp Leu Trp Asn Ala Pro 

185 190 195 

ace aag gac ate tac gca tac ace gag gat cca get ctg ggt aac get 739 
Thr Lys Asp lie Tyr Ala Tyr Thr Glu Asp Pro Ala Leu Gly Asn Ala 
200 205 210 

cca gat gag gtc ate ate tec ttc gag ggt ggc aag cca gtc tec ate 787 
Pro Asp Glu Val lie lie Ser Phe Glu Gly Gly Lys Pro Val Ser lie 
215 220 225 

gat ggc cgt cca gtc tec gta ctg cag get att gaa gag ctg aac cgt 835 
Asp Gly Arg Pro Val Ser Val Leu Gin Ala lie Glu Glu Leu Asn Arg 
23 0 235 240 245 

cgt gca ggc gca cag ggc gtt ggc cgc ctt gac atg gtt gag gac cgt 883 
Arg Ala Gly Ala Gin Gly Val Gly Arg Leu Asp Met Val Glu Asp Arg 

250 255 260 

etc gtg ggc ate aag tec cgc gaa ate tac gaa gca cca ggc gca ate 931 
Leu Val Gly lie Lys Ser Arg Glu lie Tyr Glu Ala Pro Gly Ala lie 

265 270 275 

gca ctg att aag get cac gag get ttg gaa gat gtc ace ate gag cgc 979 
Ala Leu lie Lys Ala His Glu Ala Leu Glu Asp Val Thr He Glu Arg 
280 285 290 

gaa ctg get cgc tac aag cgc ggc gtt gac gca cgt tgg get gag gaa 
1027 

Glu Leu Ala Arg Tyr Lys Arg Gly Val Asp Ala Arg Trp Ala Glu Glu 
295 300 305 

gta tac gac ggc ctg tgg ttc gga cct ctg aag cgc tec ctg gac oca 
1075 

Val Tyr Asp Gly Leu Trp Phe Gly Pro Leu Lys Arg Ser Leu Asp Ala 
310 315 320 325 

ttc att gat tec ace cag gag cac gtc ace ggc gat ate cgc atg att 
1123 

Phe He Asp Ser Thr Gin Glu His Val Thr Gly Asp lie Arg Met Val 

330 335 340 

ctg cac gca ggt tec ate ace ate aat ggt cgt cgt tec age cac tec 
1171 

Leu His Ala Gly Ser He Thr He Asn Gly Arg Arg Ser Ser His Ser 

345 350 355 

ctg tac gac ttc aac ctg get acc tac gac ace ggc gac ace ttc gac 
1219 

Leu Tyr Asp Phe Asn Leu Ala Thr Tyr Asp Thr Gly Asp Thr Phe Asp 
360 365 370 
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